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C�P�R O� 
INTRODUCTION 
The United S tates grain marketing system often is considered 
to be a excellent example of a competitive market. Tomek and Robinson 
have argued that the basic assumptions of a competitive market are 
perceived to exist in the grain markets (1). Grain commodities of a 
specific grade are homogeneous in characteristics. In many markets the 
total number of buyers and sellers is large enough to prohibit a single 
firm from influencing grain prices over an .extended period of time. 
Although government actions restrict price movements in the grain 
markets, prices are allowed to fluctuate free of government intervention 
within a specified range. Resources and products are free to move in 
the U.S. economy. These assumptions imply that regional grain markets 
will be linked together, since arbitrage between markets can exist. 
Regional price changes will cause changes in the production, processing, 
and movement of grain commodities. 
In this study, the price relationships between South pakota 
cash corn markets, export markets, regional cash corn markets, and the 
futures markets were examined. The time period analyzed was from 
October 1, 19 7 8  through September 30, 19 83. To control for the quality 
characteristics, No. 2 yellow corn prices were collected for all the 
markets analyzed in the study. To control for the time characteristic, 
the daily cash corn prices used were corn prices existing after the 
close of the futures market. Therefore, the study was able to isolate 
the locational price relationships between the markets. Corn was chosen 
2 
for analysis because of its importance to the South Dakota agricultural 
economy. In the following section the role of corn in South Dakota, the 
destinations of the corn produced, and the role of unit trains in 
exporting of corn from South Dakota will be reviewed. In the final 
section of this chapter the research objectives and methodology used in 
subsequent chapters is reviewed. 
Role of Corn in South Dakota Agriculture 
The number one grain commodity in South Dakota is corn. Among 
South Dakota grains, corn ranks first in number of bushels produced and 
total dollar value of production (2) . For crop production years 1 9 7 8  
through 1 9 82, South Dakota's corn production averaged 1 7 6, 7 34, 0 0 0  
bushels versus 7 5, 4 1 7, 0 0 0  bushels per year for wheat. The value of corn 
production over that time period averaged $403, 8 12, 000 per year, while 
the annual average value of wheat production was $27 0, 843, 000. 
South Dakota corn is produced primarily in the nineteen 
southeastern and east central counties. Seventy percent of the corn 
produced in South Dakota comes from these nineteen South Dakota 
counties. A map of South Dakota in Figure 1A shows the location of the 
corn producing counties in South Dakota. 
Destination of Cash Corn Marketings 
The majority of the corn produced in South Dakota is used for 
feed. According to the South Dakota Crop and Livestock Reporting 
Service, during the crop years 1 9 7 7 - 7 8 through 1 9 8 0 - 8 1  the amount of 












Figure 1/\: Map of South Dakota Indicating the l�ertant 
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approximately fifty- three percent of production (3) . Published data on 
this aspect of .South Dakota agriculture were not available for more 
recent time periods. 
The remaining forty-seven percent of the corn produced in 
South Dakota is marketed through alternative marketing channels. In a 
1974 study, Rudel and Lamberton estimated the grain flows in South 
Dakota (4). Their study was based on a North Central Study of market 
outlets for farmers in Midwestern states. Based on the estimates for 
states surrounding South Dakota, Rudel and Lamberton estimated the 
percentage of corn sold to alternative outlets in South Dakota. Seventy 
percent of South Dakota corn sold off - the-farm went to country 
elevators. They also estimated that three percent went to other farmers 
and eleven percent went to terminal elevators. The remaining seventeen 
percent went to truckers, grain processors, feed dealers and others. 
Destination of Corn Exported from South Dakota 
South Dakota corn is primarily exported either to the Gulf of 
Mexico or the Pacific Northwest export ports. In two studies t�e amount 
and destination of corn exported from South Dakota were estimated. 
In 1976 Rudel and Lamberton studied the needs of South 
Dakota's grain transportation system (5). Part of their study dealt 
with grain shipments out -of -state. South Dakota was divided into six 
districts and grain shipments were estimated for each district. The two 
districts in the southeastern corner of South Dakota marketed eighty­
five million bushels or fifty-seven percent of the one hundred and fifty 
million bushels of grain marketed for the entire state in 1974 . Of the 
eighty-five million
_
bushels marketed, over fifty-five million bushels 
were shipped out-of-state. 
The primary export markets in 1974 were the Sioux City, 
Minneapolis, and West Coast markets. Sioux City received thirty - six 
million· bushels of grain, Minneapolis received seventeen million 
bushels, and the West Coast received a little less than two million 
bushels. 
5 
A more recent study on grain transportation requirements in 
southeastern South Dakota was conducted by Lamberton in 1982 ( 6) .  As 
part of the study, the amounts and percentages of corn transported to 
out-of- state destinations from this area were estimated. From a seven 
county area in southeastern South Dakota, approximately sixteen million 
bushels of corn were exported out of South Dakota. Thirty - eight 
percent, or six million bushels, of the corn transported out-of- state 
went to Sioux City. Thirty - six percent, or five and one - half million 
bushels, went to the West Coast. Twenty- four percent, or almost four 
million bushels, went to Omaha and two percent, or about two hundred 
thousand bushels, went to Minneapolis in 198 1 . 
In these studies evidence was presented that the major m arkets 
for corn exported from eastern South Dakota were the West Coast, and the 
intermediate markets of Minneapolis, Sioux City, and Omaha. The 
ultimate destination of the grain shipped to these intermediate markets 
was predominantly the Gulf export market. The results of the studies 
indicated a growing importance of the West Coast market as a destination 
for South Dakota corn. "The changing relationship between South Dakota 
6 
and the West Coast can be att r ibuted to the unit t r a in rat es o f f e red by 
the rai l road and the improved grain hand l ing f ac i l it ies for load ing unit 
t rains (7). 
I mportance o f  Unit Train Rates on Acces s to Markets 
Due to improvements in the r a i l s erv ice and the un it tra in 
rat es , the export and inte rmediate markets have become more acces s ib l e  
to South Dakot a . Many o f  the r a i l  l ines in South Dakota in 1974 were 
unab l e  to hand le the one hundr ed ton hopper cars requ i r ed to hau l  grain 
to the export markets (8). A l s o , the l ack o f  unit tra in loading 
f ac i l it ies  resu l t ed in g r a in merchand i s e rs be ing unab l e  to us e unit 
train rates . A maj or port ion o f  the rai l l ines remaining in S outh 
D akota are heavy enough r a i l t o  hau l hoppe r  cars , according to the 1982 
s tudy by Lamberton (9). A number o f  unit t rain fac i l it ies  have been 
bui lt in South D akot a  s in c e  1982. 
A unit t r a in r at e  is a fre ight rate o f fered by the rai l ro ad to 
the shipper for shipp ing a spec i f ied number o f  rai l cars to  a s p e c i f ied 
destinat ion . The requ i red s ize o f  t ra ins for unit t ra in rat es var i es 
among the main l ine rai l roads . A l l  cars must be l oaded within a 
spec i f ied t ime per iod and must have the s ame des t inat ion . A comp l ete 
unit t r a in is cons idered to b e  f i fty - two cars by the Bur l ington Northe rn 
but ha l f  unit t r a ins c an b e  loaded which cons i s t  o f  twenty - s ix cars 
(10). The Bur l ington Northern is the dominant un it t rain carr i e r  in 
South Dakot a .  This  dominance is  becaus e the Bur l ington Northern 
operates the rebu i lt core sys tem in South Dakota .  
7 
Unit t r a in rates represent a s igni f icant savings in the 
exp l ic it costs of transport ing corn. In 1983 the Bur l ington Northern 
unit t r a in rate for a f i fty-two car t r a in was forty-s even c ents p e r  
hundr edwe ight ( cwt . )  o f  corn f rom Corson , South Dako t a  to Minneapo l is .  
The s ing l e  car rat e  was s ixty-four cents per cwt . The unit t r a in rat e 
rep r e sent ed an exp l i c it t ransportat ion cost reduct ion o f  s event een cent s 
per cwt . or nine and one ha l f  cents per bushe l . The savings f rom us ing 
the un it t r a in rates from South Dakota ' s loca l cash corn markets to the 
Wes t  Coas t markets cannot b e  c a l cu l ated because s ing l e  car rat es are not 
even pub l ished . However ,  not a l l  this s aving is transfered to producers 
in the form of  h igher p r ices . E l evators us ing unit t r ains mus t have 
adequate returns to pay for the faci l it ies required to l oad unit t ra ins , 
p lus addit ional s t o r age cos t s  to maint ain fac i l it ies to accumu l at e  the 
neces s ary bus he l vo l ume to l oad a unit t rain . 
The l ower ing o f  grain t r ansportat ion cos t s  has made the export 
markets more compet it ive for South Dakot a  shippers . The s av ings on 
t rans portat ion to the Wes t Coas t have made the West Coas t b id for corn 
minus t r ans fer cos ts h ighe r  than it wou ld have been w ithout the unit 
trains . 
Impl icat ions to South Dakot a  Corn P r ice 
S ince the l oc a l  market s have become more accessab l e  to t he 
export markets through the improvement s in rai l rat es and service , the 
loc a l  markets s hou ld be more respons ive to changes in export market 
pr ices . Loc a l  markets usua l ly base the ir  p r ice on the export and 
inte rmediat e  markets ( 1 2 ) . 
A lthough South Dakota cash corn prices are re l ated to p r ices 
of the export and int ermed iate markets , South Dakota corn p r i ces mus t 
a lso res pond to loca l supp ly and demand conditions . Dur ing drought 
years such as 1 976 , regions in South D akot a  can become de f i c i t  
product ion regions. Loc a l  corn p r ices may increas e to a h i gh enough 
l eve l to make exportation of corn f rom South Dakota r e l at ive ly 
unatt ract ive and importat ion o f  corn f rom excess product ion regions 
att ract ive . 
Rol e  o f  the Futures Market s in C o rn P r ic ing·-
8 
Export and int ermediate market p r i ces frequent ly are quot ed in 
t e rms of the Chicago Board of Trade corn futures market . The futures 
p rices s hou ld r e f l ect the ''best es timate o f  subs equent p r ices bas ed on 
present and exp e ct ed supp ly and demand conditions" (13). The grain 
business is a bus iness o f  margins . Prices are quot ed in t erms o f  the 
p rice re lat ions hip between the locaf c ash market and a spec i f ic futures 
contract , i . e. the basis . The bas is  equa ls  the cash market p r ice for 
corn minus the futures contract p r ice for corn . The export and 
intermedi at e market p rices are inf luenced by the narrowing and widening 
o f  the bas is margin . This bas is  margin is inf luenced by a number o f  
factors such as loc a l  s upp ly and demand condit ions , merchandising 
margins , t rans po r t at ion cost s , and int erest  rates . As the export and 
int e rmediate market bas is  changes so w i l l  the loca l South Dako t a  market 
bas is . 
The export and int e rmediat e  markets pr ices wou ld be expect ed 
to more c lo s e ly fo l l ow the futures market than the loca l markets  due a 
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l arger number o f  t rade rs , a more e f f ic ient t r ans fer o f  informat ion, l e s s  
dependence on l oc a l  supp ly and demand condit ions , and the higher vo lume 
o f  gra in handled in the export and int ermed i at e  markets 
Res e arch Object ives 
There were four obj ect ives to  this s tudy . The f i r s t  obj ect ive 
was to e s t ab l i sh the p r ice re l at ionships between South Dako t a  cash corn 
markets and the dest inat ion markets for South Dakot a  corn . Loca l  c as h  
corn markets ana l yzed w e r e  in the S ioux F a l l s , B rookings , and Mad i s on 
areas . Des t inat ion markets ana l yzed were in the two broad typ e s  o f  
export o r  intermediate dest inat ion market s . Corn export markets 
ana lyzed were the Gu l f  and Port l and , and the intermediat e  des t inat ion 
markets exam ined were M inneapol is  and Chicago . B ecause o f  maj or r ecent 
changes in South Dakot a grain merchand is ing and t ransportat ion s y s t ems , 
the s econd obj ect ive was to  e s t ab l ish whether the price re l at ions h ips 
between the cash corn markets had changed between 19 7 8  and 1983. The 
third obj ect ive o f  this  s tudy was to  e s t ab l ish whether the South D akot a 
corn bas is had improved r e l at ive to the other cash corn markets .  The 
f inal  obj ect ive was to e s t ab l is h  the corre l at ion for dai ly pr ice changes 
between South D akot a ' s cash corn markets and the dest inat ion cash corn 
market s . As part o f  this  obj ec t ive the study ana lyzed whether t h e  
corre l at ion between t h e  c a s h  market and t h e  futures market had changed 
dur ing the 1 9 78 to 1 9 83 per iod . 
D ata 
D a i l y  cash corn pr i c es were co l lected for the previous l y  
speci f ied c a s h  corn markets . I n  Appendix I ,  Tab l e  I ,  more det a i l ed 
informat ion is g iven about the p r i ce data co l l ected . Dai ly cash corn 
pr ices for the t ime per iod o f  O ct ober 1 ,  1978 and S ept ember 30 , 1983 
were co l l ec t ed for a l l  o f  the markets except the the Mad i s on area 
market . The Mad i s on area market had price dat a avai l ab le on ly f rom 
October 1 ,  198 1  through Sept ember 3 0 , 1983 . 
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Chicago B o ard o f  Trade c los ing corn futures p r i ces were us ed 
in the study . The c los ing futures pr ices are det erm ined for each 
futures cont ract when the t r ad ing of futures cont racts conc ludes e ach 
day at 1:15 P . M . D a i ly c los ing p r ice dat a were co l l ect ed for the p e r iod 
o f  October 1 ,  1978 through S eptembe r 3 0 , 1983 . The s e  c los ing p r i ce s  
were co l le ct ed on a l l t h e  de l ive ry months for a twe lve month per iod 
p r ior to the exp irat ion o f  the futures cont ract . 
Why the Spec i f ied Markets Were S e l ected 
The chos en e l evat o r s  were r epres ent at ive o f  th� two types of 
e l evator ope rat ions found in South Dakota .  A subt e rmina l is an e l evato r  
des igned to l oad out l arge amounts o f  grain i n  a sho rt per iod o f  t ime, 
but the maj or ity of its grain is  purchas ed f rom farmer s . Thes e 
subte rm ina l operators are ab l e  t o  us e the ava i l ab l e  unit t r a in r at e s . 
The e l evator in the Mad i s on area became a subterm ina l in Octob e r  1982 . 
One year o f  data r e f l ect the pr i c ing be fore it was ab l e  to load uni t  
t r ains and one y e a r  r e f l ect p r i cing a f t e r  it w a s  ab l e  to load uni t  
t rains . The l oc a l  e levators i n  the B rook ings and S ioux F a l l s  areas we re 
both served by rai l and t ruck but were not c apab l e  o f  l o ad ing unit 
trains . Thus the B rookings and S ioux F a l ls area e l evators are mo re 
dependent upon the loc a l  and int e rmedi at e  c ash markets to p r i ce the i r  
grain . 
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The export markets used in the study were Port l and and the 
Gu l f . According to p r ev i ous ly c ited stud i es , these two markets were the 
p r imary export markets for S outh Dakota corn . 
The intermedi at e  m arkets were Minne apo l is and Chi c ago. Thes e  
two markets w e r e  chosen because o f  the ir  import ant ro l e  i n  the uppe r  
Midwest cash corn market . The M inneapo l is cash corn market i s  an 
important l ink to the Gu l f  export market as we l l  as a dest inat ion market 
for South Dakota corn . Wh i l e  the Chicago cash corn market is not a l ink 
to any export market for South Dakot a ,  this cash corn market is a 
de l ivery po int for the C h i c ago B oard o f  Trade futures contracts . 
Methodo logy 
The methodo l ogy o f  the study was designed to comp lete the four 
stated obj ect ives . Two bas i c  s tat i s ical  techn iques were used to ana lyze 
the p r ice re l at ionsh ips between the cash corn markets in the s tudy . To 
compare the l oc a l  markets t o  e ach o f  the export and int ermedi at e  
markets , t h e  dai ly p r i c e  o f  each loc a l  market was regress ed against the 
dai ly pr ice of the export or  inte rmedi ate market . B ecaus e autoco r r e l a­
t ion·was
_ 
dis covered in the r egres s ion mode ls , genera l ized l east s quares 
(GLS ) regre s s ion mode l s  were used to correct for the autocorre lat ion . 
These regr e s s ions demonstrated how corre l at ed the loca l market p r i ces 
are to the export and intermedi ate market pr ices . 
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Dai ly pr ice changes at the local markets were regressed 
against the dai ly price changes at each of the expor t  and inte rmedi at e  
market s . No autocorr e l a t ion was discovered in this regression so 
ordinary least squares ( OLS) regression was used in the ana lysis . These 
regressions were used to estab l ish how corre l at ed the dai ly p r ic e  
changes f o r  the South D ako t a  c ash corn market were to  the dai l y  p r ice 
changes for the export and inte rmediat e  markets . 
To t est for changes in the p r i ce re l at ions hips , each c ash 
market pr ice ser ies was b roken into two t ime per iods . For the S ioux 
F a l ls and B rookings markets , the t ime per iods were d ivided into the 
f i rst three years and the l ast two years . The f irst three years 
r epr�sent a pe r iod o f  l imited use o f  un it t ra ins in South Dakot a and the 
l ast two years rep res ent a p e r iod when unit t r a ins were used much more 
extensive ly in South Dakot a .  The two years o f  pr ice data for the 
Madison market represent ed one year be fore the unit t r a in faci l it y  was 
bui l t and one year a f t e r  the uni t  t rain fac i l ity was bui lt.  Ana lys is 
was done for each year to  det e rm ine the e f fect of  the un i t  t ra in syst em 
on p r ices at the Mad ison market . A GLS regress ion o f  p r i ce on p r ice and 
an OLS regression o f  dai ly change in pr ice on dai ly change in p r ice was 
done for each o f  the t ime p e r iods . Chow t est s and t - t est s were us ed in 
the ana l ysis to t est for changes in the pr ice re l at ionships . 
The thi rd obj ect ive was to e s t ab l ish whether South D akot a's 
corn b as is had improved r e l at ive to the other cash corn markets in the 
s tudy period . The b as is for the S eptember corn futures contract was 
us ed in this ana lys is . The S ept ember cont ract was chos en because this 
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futures contr ac t  most c lose l y  corresponds to  the market ing year for 
corn . B ec ause the corn market ing year s t arts  on October 1 ,  the p rob l em 
o f  the futures cont ract changing t o  the next crop year in the midd l e  o f  
the market ing year does not occur w ith the S eptembe r  futures cont ract . 
The S eptember bas i s  for each market was c a l cu l at ed for a twe lve month 
per iod p r ior to  the exp irat ion o f  the futures cont r act . F ive market ing 
years were ana lyzed . 
The S ept ember bas i s  for each locat ion was ana lyzed us ing 
ana lys is of var iance . The dependent var iab l e  was the b asis and the 
factors us ed to exp l ain the bas is var i at ion were market year, month , and 
day of the week . The hypothes is  be ing tes t ed was whether o r  not the 
bas i s  was s igni f ican l y  d i f fe rent in di f f e rent market years , months , and 
days o f  the week . W a l l er -Dunc an t e s t s  we re us ed to det erm ine whether 
the mean annua l and mean mont h l y  bas is at  each market were s ign i f i c ant l y  
dif ferent from each other . 
The f ina l obj ect ive was to e s t ab l ish whether the re l at ionsh ip 
between the dai ly p rice changes in the cash corn markets and nearby 
futures market had changed b etween 1978 and 1983 , the f irst  and l as t  
market ing years i n  the s tudy per iod . The futures p r i ces us ed were the 
c los ing p r ices of the c lose s t  de l ivery month . P r i ces during the 
de l ivery month were exc luded ( 14 ) . On the f i r s t  day o f  the de l ivery 
month , the near futures p r ic e  was obta ined from the next de l ivery month . 
These c l os ing futures p r i ces were subtracted from the cash p r i ces t o  
obt ain t h e  nearby bas is for each c a s h  market . The dai ly p r ice changes 
of  the nearby futures cont r acts were regres s ed agains t the dai ly p r ice 
L1""C?0no rUvL v 
SOUTH DAKOTA STATE U • ·" \_rr-� -:-�--:- 1 ! • � v • 'ill., 1..�'\...Jil i L.i....,;'l\._ -_ 
14 
changes of each cash market dur ing each marketing year using ordinary 
l east squares regr ession. Chow t ests and t - tests were used to det e rm ine 
the sign i f icant di f f erences b etween the marketing years. 
Limitat ions of Study 
The conc lusions of this study have a number o f  l im itat ions . 
The resu lts o f  the analysis in this study are h ist o r i c a l  and not a 
forecast o f  future p r ice re l ationships . S evera l  major market d istur ­
bances occurred dur ing the t ime p e r iod studied . The 1980 emba rgo , the 
P I K  program , and the droughts in 1980 and 1983 a l l had a major impact on 
corn pr ice l eve ls . 
The South Dakot a  c ash co rn markets used were not r andom ly 
se l ected , but were chosen on the bas is of  whether f ive years of r e l i ab l e  
corn p r ice data were ava i l ab l e .  Madison was chosen , because p r i c e  dat a 
was ava i l ab l e b e fo r e  and after a unit train fac i l ity was bui lt . The 
objective was to exam ine the impact o f  the inst a l l at ion o f  the un it 
t ra in fac i l ity on e l evator p r i c ing behavior . 
Out l ine o f  Thesis 
The f i rst of the six chap t e rs of  this thesis cont a ins an 
out l ine of the obj ect ives , just i fi cat ion , and methodo logy o f  the thesis . 
I n  chapter two is a r ev i ew o f  se l e ct ed stud ies , which dea l with ana lysis 
of p r ice re l ationships b etween cash commodity markets and the futures 
market . In chapt er three the b asic theory of  p r i c e  re l at ionsh ips among 
loc a l  cash corn markets , dest inat ion cash corn markets , and the corn 
futures market is deve loped . In chapter four the p r ice re l ationsh ips 
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between the cash corn markets are analyzed. In chapter five the price 
relationships between the cash and futures markets are analyzed. Chapter 
six contains the summary and conclusions of the study. 
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CHAPTER TWO 
REVIEW OF RESEARCH ON PRI CE RELATIONSH I PS BETWEEN LOCAL CASH CORN 
MARKETS , DESTI NAT I ON CORN MARKETS , AND THE FUTURES MARKET 
I nt roduct ion 
The purpo s e  of this s tudy w as to exam ine how c los e ly the S outh 
Dakot a  cash corn markets are l inked to the nat iona l and int ernat ion a l  
grain market ing sys t em . I n  the fo l l ow ing chapter l it e rature on the 
p r i c ing re l at ionsh ips with in the grain market ing s ys t em is r ev i ewed . 
The grain market ing s y s t em is a ve rti c a l  marketing channe l .  
I n  the vert ica l market ing channe l ,  grain f lows f rom p roducer to 
consumer . The purpos e  o f  the grain merchand is ing sys t em i s  the 
formation of t ime and p l ace ut i l ity for grain by concent rat ing upon the 
arb itrage of grain in terms of time and p l ace . Ther e fore , a rev iew o f  
res e arch us ed t o  ana lyze p r i c e  re l at ionships betw een markets , p r i c ing 
e f f ic iency , and t r ansm i s s ion o f  price changes between cash and futures 
markets was conducted . 
Factors Det erm in ing the P r ice Re l at ions h ips B etween Market s .  
The p r inc ip a l  determinant o f  arb i t rage between c as h  corn 
markets is t r ans por t at ion costs . The destinat ion p r ice m inus t r ans por ­
t at ion cos t s  det erm ines which market is the bes t dest inat ion for a l o c a l  
e l evator 's corn . I n  1980 Levins and Fruin exam ined the impact o f  
t r ansport at ion cos t s  o n  co rn markets for s outhern M innesota (1 ) . . The 
l east cos t  t r anspo r t at ion method f rom forty - s ix southern M innes o t a  
county s e at s  to four pos s ib l e  des t inat ions was computed . The destina-
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t ion markets were Du l uth , Gu l f , Chicago , and Port l and . The l e as t  c o s t  
t rans po rt at ion method w a s  bas ed on average annua l  transportat ion rates . 
The ana lys is  did not take into account dai ly, monthly, or s eas ona l 
changes in t rans po rt at ion r at es . By us ing the l eas t cos t t r ansport ion 
method and the ave rage annua l  market p r ice at each dest inat ion market, 
they det erm ined wh ich des t inat ion market had the highest p r ice a f t e r  
s ubt ract ing t r ansport at ion cost s . This  c a l c u l at ion was done f o r  a l l  o f  
the count ies for the 1977 and 1978 market ing years . 
O f  the forty - s ix count ies , thirty - f ive were better o f f  
shipp ing t o  the Gu l f  by barge , and e l even were better o f f  shipp ing t o  
the Pac i f ic Northwes t b y  uni t  t r a in . The e l even count ies sh ipp ing t o  
the Pac i f i c  Northwes t were a l l  i n  the s outhwest corne r o f  Minne sot a . 
The s tudy p rov ided ev idence that the market boundary between 
the M inneapo l is - Gu l f  market s  and the P ac i f ic Northwes t ,  ex is t s  to the 
eas t o f  South Dakot a ' s  maj or corn p roduc ing region . Th is market 
boundary is cons i s t ent w ith actua l grain f lows dis cus sed in the p r ev ious 
chapt e r . The Wes t Coas t appears to be the dom inant market for South 
Dakot a corn . 
Another factor a f fect ing loc a l  grain p r i ces is the compet it ive 
merchandis ing margin of the loca l e l evators , which was examined in a 
s tudy on bas is re l at ion s h ips for North Dakot a  spr ing wheat ( 2) .  The 
bas is behavior o f  f ive e l evat o r s  was compared . In  compar ing the 
e l evator's b as is  behavior , t hey found s igni f icant variat ions among the 
e levators . S ince t r ansport at ion cos t s  were removed before the 
compar ison , the bas is var iat ion mus t be in part exp l a ined by d i f f e rences 
in e l evator merchandis ing marg ins . 
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The b asis ove r  the four years behaved in a systemat i c  mann e r  
s imi lar t o  t h e  t e rm in a l  market bas is b ehav ior .  A lthough there were 
di f f erences between the e l evators in terms o f  the width o f  the b as is , 
the bas is for a l l  f ive e levators had a s eas ona l pattern sim i lar to that 
found at the M inneapo l is c ash spr ing wheat market . 
P r i c ing E ff i c iency in the Vertical  Market ing Channe l 
A study done by R iggens on the p r i c ing e f f ic iency of corn in a 
m inor surpl us p roduction area in New Yo rk reve a l ed that the e l evato r 
margins are a f fected by the compet itive envi ronment o f  the area (3) . 
The objective o f  the s tudy was to dete rmine the pric ing e f f ic iency o f  
the weste rn New York corn market . One hypothes is was that the wes t e rn 
New York corn pr ice was re l ated to the To l edo cash corn p r ice dur ing 
most o f  the year . A s econd hypothes is was that western New Yo rk cash 
corn p r ices dur ing the market year wou ld improve relat ive to the To l edo 
cash corn p r ice as loc a l  stocks were drawn down . 
The regr e s s ion mode l ana lyzed t he pr ice re l ationsh ip o f  c a s h  
corn p r ices o f  f ive local f i rms i n  western New York to the cas h corn · 
pr ices at the reg iona l corn market at To l edo for two t ime per iods . The 
dif ference o f  the two time p er iods was bas ed on the leve l o f  compet it ion 
in the wes t e rn New York cash corn market . The regres s ion coef f i c ients 
for the f i rst time per iod , January 1975 through S eptember 1975, were not 
s im ilar between the loc a l  cash corn merchants and a l l had a low l eve l o f  
s ign if icance . Dur ing the s e cond per iod, October 1975 through Septembe r  
1976 , the regres s ion coe f f ic ients were s imi l ar between the l oc a l  c a s h  
corn f i rms and a l l  had a h igher l eve l o f  s ign i f icance . The loc a l  c a s h  
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corn p r ices were found to b e  c lo s e ly corre l ated with the cash corn 
pr ices at the To ledo region cash corn market . The resu l t s  indicat ed 
that dur ing the f i r s t  p e r iod wes t e rn New York farmers faced a poo r ly 
performing corn market in t e rms o f  p r i ce e f f i c iency . Dur ing the s econd 
per iod they faced a much improved p r i ce per forming market , wh ich was due 
to an increas e in competit ion f rom two new corn buyers . 
This study reve a l ed that p r i c ing ine f f i c i encies can exi s t  in 
the grain market . South Dakot a corn p r i ces can not be as s umed s imp ly to 
fo l low the maj or dest inat ion markets . I f  recent transportat ion 
improvement s improved the p r i c ing e f f ic i ency of the the market s , th is  
e f f i c iency w i l l  be evident in the p r ice behav ior o f  the South Dakota 
cash corn markets . 
A s tudy conducted in 1 9 7 9  by Thomps on and Dah l  ana lyzed the 
p r i c ing e f f ic iency of the U. S .  grain export indus t ry (4 ) . They 
hypothes ized that pr ices in an e f f i c ient market ing system shou ld d i f fe r  
between locations b y  the transportion costs between the . l ocat ions . To 
test the market pr ice e f f i c i ency , they examined the market pr ices at 
f ive locations a l ong the export routes ( S tewartv i l l e , M inn . , Gu l f ,  
Chicago , B a lt imo r e , and Rotterdam ) and found a h igh corre l at ion b etween 
the p r ices . Adj usting the p r i ces for transportat ion cos t s  improved the 
corre l at ion l eve l s . 
The means o f  each o f  the market p r ices was found and the 
differences between the means were us ed as a c lose approx imat ion o f  
trans fer costs . Tests for norma l ity and randomness were done on the 
price d i f ferentia l s  minus tr anspo rtat ion costs . These adj usted pr ice 
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d i f f e rent i a l s  were found not t o  occur random ly . Des p it e  the nonrandom ­
nes s  o f  the res idua l d i ff erent ia l s , they conc luded that the grain export 
indus t ry coul d  be s aid t o  have p r i c ing e f f i c i ency . 
Two methodo l ogy p rob l ems exi s t ed in this res earch . The s imp l e  
regr e s s ion mode l o f  or igin p r i c e  o n  des t inat ion p r ice had the c aus a l ity 
s pe c i f ied incorrect ly . The c a s h  corn price at the Gu l f  is not l ikely to 
be det erm ined by the cash corn p r i ce at Stewartvi l l e ,  M innesota .  
However ,  that was how the reg r e s s ion mode l s  were spec i f ied . I n  
dup l icat ing the methodo logy us ed i n  Thompson �nd Dah l ' s s tudy , s t rong 
ev idence o f  f irst  o rder autocorre l at ion was found . After correct ing for 
firs t order auto corre l at ion the s lope coe f f i c ient s were not support ive 
o f  the hypothes is accept ed by D ah l  and Thompson . 
Transmis s ion o f  Pr ice Changes in Futures Market to Price Changes in the 
C a s h  Corn Markets 
Another s.ource o f  p r ice changes for loc a l  cash corn market s is 
the futures market . P r i ce changes in the corn futures market do 
corre l ate w ith price changes in the loca l cash corn market s . Phi l ip 
Gar c ia s tud ied the t r ansm i s s ion o f  da i ly price changes between the corn 
futures market and I l l inois g r a in e l evators (5) .  The s tudy per iod was 
1 9 7 6 . The obj ect ive o f  the s tudy was to exp lore l ead - l ag re l at ion s h ip s  
i n  the price t ransmis s ion . C ros s - corre l at ion ana lys is between da i ly 
e levator and futures pr ices was per formed to as s e s s  the l e ad - l ag 
re l at ionships o f  the s amp l e  o f  f i fty - one e l evators . The resu l t ing 
ev idence sugges t ed that changes in the futures price was as s o c i at ed w ith 
an ins tant aneous pr ice change at the country e l evators . S even e l evators 
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out o f  the f i fty - one were found to have a one day l ag and thi s  l ag was 
cons istant throughout the year . Thi s  one day l ag by a sma l l  group 
suggests that whi l e  the market informat ion f lows rap idly through the 
market , it is not p e r fectly instantaneous . 
An attempt to exp l ain why s ome e l evator s  had a faster reaction 
to ch�nges in the market than others was inconc lus ive . They grouped 
e levators by shipp ing vo lume and by proximity o f  other e l evator s  to test 
whether s ize or competit ion a f fected respons ivene s s . The resu lts d id 
not support the hypothes is that increas ed vo lume or proximity o f  
competit ion increas ed p r ice respons ivenes s .  However ,  the author d id 
fee l that in mo re competitive areas that the reaction to pr ice changes 
was instantaneous . 
P r i c ing E f f ic iency o f  the Futures Market 
Mack Leath and Phi l ip Garcia in a 1 9 82 artic l e  stud ied the 
e f f i c iency of the corn futures market in estab l is h ing forward p r ic e s  
(6 ) .  The obj ective o f  the art i c l e  was to compare the performance o f  the 
corn futures market dur ing 1 9 68 - 1 9 8 1  to that of 1 9 53 - 1 9 67. A l inear 
equation was deve l oped to eva l uate the degree of  predictab i l ity . The 
exp i r ation p r ice at matur ity for contr act i is  a funct ion o f  the c lo s ing 
-futures p r ice for contract i on the l ast trading day of each month o f  
the contract ' s  l i fe . 
As wou ld b e  expected , the predictab i l ity of  the exp i r at ion 
pr ice tended to improve as the exp i r at ion date approached . C ompar ing 
the two s ets of years , the p r i c ing e f f ic iency was found to have impr oved 
dur ing the l ast p e r iod , desp ite the p r ice uncerta inty p r es ent in the 
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s event ies . The r e s earcher s ta t ed that the better per formance was b as ed 
on the improvements in market informat ion between the t ime per iods . 
Three f actors a f fect p r i c ing e ff ic i ency o f  loca l cash corn 
markets . I ncreas es in compet it ion or the pres ence o f  compet it ion l eads 
to improved p r i c ing per form ance . I mproving market informat ion and 
market know l edge improve the p r i c ing performance of a market . B ecaus e 
loca l cash p rices adj us t  r ap id ly to fut ures price changes ,  increased 
p r i c ing e f f ic i ency in futures markets w i l l  improve the pric ing 
e f f ic iency of loca l e l evators . 
Loca l E l evator P r ices and B as is  Changes 
The bas is is an important p r i c ing dimens ion in corn market ing . 
The bas is  c an be d e f ined as the d i f f erence betwe en a cash pr ice and a 
futures price . The b as is  is a re f l ect ion o f  a comp l ex s et o f  supp l y  and 
demand facto rs  a f fe ct ing the who l e  grain merchandis ing channe l .  
Four stud i es o f  the corn bas is were reviewed . I n  the f irst 
study the bas is o f  Chicago was exam ined for changes between two s eparate 
time per iods . The other thr e e  stud ies  were on the factors a f f e ct ing the 
local  bas is in var i ous m arkets . 
The main obj ect ive o f  res earch by Kah l was t o  att empt to 
exp l ain obs e rved change s in the s e as ona l pattern of  the corn bas is at 
Chicago betw e en the 1960 ' s  and the 1970 ' s  (7 ) . Four hypothes e s  w e r e  
pres ented t o  exp l a in the d i f f erence i n  bas is pat t e rns for t h e  years 
1960 - 1970 and 197 0 - 1975 : 1)  a change in pr ice expectat ions from one 
decade to the next, 2) a decr eas e in the amount o f  s torage s pace 
ava i l ab l e  for corn , 3) e ar l i e r  corn harvest dates in the s event i e s , and 
4 ) s h i fts in the co rn consumpt ion function . 
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S ix regres s ion equat ions , one for each month from June to 
November , were us ed to exp l a in the historical behavior of the March corn 
b as is . Three independent var i ables were inc luded in the mode l: a 
l agged bas is var iable , the percentage o f  sto rage capac ity ava i l ab l e  for 
corn in a given month , and " p r ivate corn inventory minus corn cons ump ­
t ion mu l t ip l ied by one m inus the p r ice e l as t ic ity o f  demand for corn . "  
The s e  vari ables were us ed to meas ure price expectat ions , s upp ly and 
demand o f  storage , changes in the corn inventory and s h i ft s  in the corn 
consumpt ion funct ion . 
The bas is  was found to have been influenced by the s p ec i f ied 
independent var iab l es . The increase in the harvest bas is in the 
s eventies was parti a l ly due to increas ed demand for storage and to a 
l e s s e r  extent s h i fts in the consumpt ion funtion for corn . B e c aus e t he 
lagged te rm was s igni f icant , Kah l  fe lt  pr ice expectat ions incr e as ed in 
importance dur ing the s event i e s . The conc lus ions that the Chi c ago bas is  
had changed dur ing the s eventies becaus e o f  structural changes in the 
market are supportive o f  the prem i s e  that the South Dakota bas i s  may . 
have changed dur ing the f ive study years due to the changes that o c cu red 
in the South Dakota market ing and transportat ion sys t em . 
I n  a recent study , Tay lor and Tomek ana lyzed the corn bas is  in 
western New York ( 8 ) . The main obj ect ive o f  the ir study was t o  deve l op 
a mode l for forecas t ing the November corn b as i s  behav ior in wes t ern New 
York by ana lyz ing corn p r i c e  data from 1 9 7 2  through 1 9 8 2 . The 
regre s s ion mode l spec i f ies  the bas is t o  be a funct ion o f  U . S .  
product ion , New York de f i c it product ion o f  feed , Chicago stocks o f  corn 
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on the f ir s t  Friday o f  November and open int erest in the D ecembe r  corn 
futures on the f ir s t  t r ad ing d ay o f  November . The two mode l forms us ed 
were l inear and s em i l ogari thm i c . The l inear mode l was found t o  b e  t he 
better est imato r  o f  the two mode l s  for the years s tudied . 
The mode l found that the harvest t ime bas is in New York 
appea�ed to be re l at ed to feed grain de f ic i t  in New York , the s iz e  o f  
the nat ion a l  corn crop , and open inte r e s t  on the December cont r act . As 
the feed grain d e f ic it in New York grew or  the open int eres t on the 
December futures cont ract increas ed , the New York cash corn p r ices 
increased re l at ive t o  the December futures p r ice , i . e .  the bas i s  
narrowed . As the nat iona l corn c rop increas ed , the New York cash corn 
p r ices decreas ed re l at ive to the December futures p r ice , i . e . the bas is 
w idened . 
Garc i a  and Good ana lyzed the factors inf luenc ing the I l l ino is 
corn bas is  for 1 9 7 1 - 1 9 8 1 ( 9 ) . The obj ect ive o f  the s tudy was t o  
ident ify and quant i fy t h e  factors which dete rmine the magn itude o f  the 
corn bas is in I l l ino is . I n  the mode l the bas is for each month and 
reg ion was a funct ion of the comb ined end ing s tocks of corn and s oybeans 
in I l l ino i s  re l at ive to permanent commer c i a l  s torage capac ity , the t ot a l  
product ion o f  corn and s oybeans r e l at ive t o  permanent commer c i a l  s t o rage 
cap ac ity in each reg ion , average barge rate from Peor ia , I l l ino is  to New 
Or leans for each month and year , a s et o f  regiona l dummy var i ab l es for 
each reg ion , c a l cu l at ed inte r e s t  charge , month ly average cash p r i ce in 
each region and month , l inear t rend var iab l e  for each year , month l y  
dummy var i ab les , and a dummy var i ab l e  which cor responds to spec i f ic 
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p r i c ing abberrat ions as s o c iated with spec i f i c  months . S even regions 
repres ent ing the s even Market News S e rvice p r i c e  report ing areas in 
I l l ino is were compared on bas i s  behavior . To compare the b as i s  behavior 
between the t ime per iods the c rop year was d ivided into a harves t ,  pos t  
harvest , and d i s t ant harve s t  per iods . 
The bas is pat t e rns were found to be  fai r ly sys t emat i c . A 
s izab l e  amount o f  the var i at ion in b as i s  in the fa l l  months was 
exp l a ined by local  product ion , s t o cks r e l at ive to ava i l ab l e  s to r age 
capac ity , int eres t charges , the s t ructure o f  storage cos ts , and the 
l eve l o f  pr ices . After harves t ,  l oc a l  product ion dropped out o f  
importance and t ransport at ion increas ed i n  importance . The ana lys i s  
supported the idea that f armers make the ir market ing dec is ions o n  the 
l eve l of price as we l l  as returns to storage . They a l so found that the 
s tatewide bas is pat t e rn is cons i s t ent w ith reported grain f lows and 
d i f ferences in barge rat es a long certain wat e rway s egments . F ina l l y ,  
they found that the impact o f  the grain embargo dur ing the 1 9 7 9  crop 
year was rather pronounced and pro longed . 
Mart in , Groenwegen , and P idgeon a l s o  s tud ied the bas is 
behavior for corn ( 1 0 ) . The main obj ect ive o f  the ir  s tudy was to 
deve lop and t es t  a mode l to exp l a in var iat ions in the corn bas is in 
Ontar io for the crop years 1 9 7 2  through 1 9 7 6 . Month l y  averages o f  the 
near bas is for corn in Ont a r io ( Ch icago near futures minus Ont ar io c as h  
pr ices ) w e r e  us ed . S eparat e regres s ion equat ions for each month o f  the 
year were est imat ed . S easona l ity , the rat io o f  corn product ion to 
consumpt ion in eas t e rn C anada , ava i l ab i l ity o f  feed gra ins from wes t e rn 
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C anada , C anadi an corn p roduct ion , U . S. corn product ion , and dummy 
var iab l es to account for sho rt t erm market abberrat ions were the 
independent var i ab l e  us ed in the mode l to  exp l a in the bas is  res idua l . 
The bas is  res idua l was de f ined as the bas is  m inus t ransportat ion cos t s . 
From the s tudy i t  was conc luded that a l arge amount o f  the 
varia�ion in the s outhwes t ern Ont ar io bas is is exp l ained by the 
var iab l es re f lect ing loca l market cond it ions . Dur ing the fa l l  months 
the s ize of the C anadian and U . S. corn crops were the most  import ant 
factors . 
The four s tudies  on the corn bas is ident i f i ed s evera l factors 
whi ch in f luence bas is . Among the import ant factors were ava i l ab i l ity 
and cos t of t ransportat ion , ava i l ab i l ity of  storage , nat ion a l  corn 
p roduct ion , loca l corn p roduct ion , ending stocks , p roduct ion o f  other 
gra ins , and dummy var iab l es  repres ent ing var ious market abberat ions and 
per iods of t ime . From the four s tud ies it was found that : as 
t ransportat ion becomes l e s s  ava i l ab l e  or inc reas es in cost the bas is  
widens and as  t r anspo rt at ion becomes more avai l ab l e or decreas es  in 
cos t s  the bas is  narrows ; as  ava i lab i l ity of  storage increas es the bas is 
narrows ; and as the nat ion a l  corn product ion , loca l co rn p roduct ion , 
ending s tocks , or  p roduct ion o f  other grains increas es the bas is  widens . 
Becaus e o f  the improvement s in the r a i l  s e rvice and the increas ed 
ava i l abi l ity o f  un it t r a in s e rvice dur ing the study pe r iod , the 
expectat ion wou ld be that the South Dakota bas is has nar rowed . 
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Ana lys is o f  B as is of Other C ommodit ies Invo lving Regional Markets 
Two s tudies were r ev i ewed that did bas is res earch on commodi ­
t ies other than corn . A l though the commodit ies were not corn , the 
s tudies had imp l icat ions for the ana lys is of corn bas is in South Dakot a .  
The f irst  study examined the factors which a f fect the var iab i l ity o f  
spr ing wheat bas is .  The s e cond s tudy ana lyzed the factors a f fect ing 
b as is var i ab i l ity for l ive c at t l e . 
A study o f  the cash futures price r e l at ionships in hard red 
s p r ing wheat was done fo r years 1 9 7 0  through 1982 by S chu l t e  ( 1 1 ) . The 
ob j ect ives were to des cr ibe and ana lyze changes in the s e as ona l pat t e rn 
o f  the spr ing wheat bas is in the M inneapo l is market , and deve l op and 
t est  a mode l of economic factors that af fected the bas is . 
In the gene r a l  mode l us ed in the s tudy , the bas is dur ing e ach 
month and year was a funct ion o f : tot a l  s tocks o f  hard red spr ing wheat 
in Minneapo l is and Du luth in each month and year , tot a l  grain in s to r age 
in Minneapo l is and Du luth in each month and year , tot a l  rai l car 
rece ipts o f  wheat at Minneapo l is and Du luth in each month and year , 
ves s e l  shipment s o f  HRS wheat from the port of  Du luth , int e r e s t  rat e s , 
and dummy var iab les t o  account for short t e rm market abberat ions . The 
ordinary least squares regres s ion equat ions we re us ed to es t imat e t he 
bas is for a l l  months except June , Ju ly , and Augus t .  Stocks were 
s igni f icant in Sept ember through November in exp l a ining the bas is . 
Tot a l  grains s tocks were s ign i f icant in s even of  the nine months 
studied . I nterest  rat e s  were found to  be s igni f icant in October , 
November , and December . Du luth ves s e l  sh ipments were found to be 
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s igni f i c ant in October , Novembe r  and Apr i l . Rai l rece ipt s were 
s igni f ic ant on l y  in November . This  s tudy po inted out the import ance of 
total gra in s tocks and s hipment s of gra in , which were not us ed in any o f  
the other s tudie s . Aga in , changes i n  transportat ion cos ts and 
ava i l ab i l ity had a major impact in the s ize of the bas is . 
In a s tudy , Pri c e , Morgan , Dayton , and McCoy us ed ana lys is  o f  
var i ance to s tudy t h e  v ar i ab i l ity o f  the l ive catt l e  b as is a t  s e l ec t ed 
markets in Kans as (12 ) . The study was done for the years 1 972 -1976 . 
The var iab i l ity o f  the l ive c at t l e  bas is was s pec i f ied t o  be a funct ion 
of locat ion , year , contract , period (de l ivery or nonde l ivery ) , and 
interact ion e f fect s . The idea o f  compar ing the South Dakot a corn bas is 
for year , month , and day of the week e f fect s was b as ed on this  s tudy . 
Conc lus ions from S tudies 
The s tud ies above were s e l ected becaus e each had un ique 
approaches for examin ing the pr ice e f f ic iency of commodity markets . The 
studies prov ided ins ight into f actors a f fect ing gra in market s .  Thi s  
know l edge was va luab l e  i n  increas ing the under s t anding o f  how , when , and 
what factors in f luence co rn p r i ces and p r ice r e l at ionships . 
The concensus from thes e s tudies was that the p r ice re l at ion ­
ships between marke t s  g ive a n  indicat ion of t h e  p r i c ing e f f i c iency 
within the market s . B a s ed on thes e f indings , the concentrat ion o f  the 
current ana lys is on p r i ce changes appears to be jus t i f ied . 
The p r ic ing e f f ic i ency o f  l o c a l  cash corn markets w i l l  b e  
af fected b y  t h e  l eve l o f  compet i t ion among loc a l  c a s h  corn market s , the 
qua l ity and speed o f  market know l edge , and the pric ing e f f i c i ency o f  the 
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corn futures market . The merchandis ing margin o f  the local  e l evato r  is 
expect ed t o  be b as ed on i t s  hand l ing cos ts and its compet it ion . A 
change in pr ice at one market i s  expected to be  r e f l ected by a s im i l ar 
change in price at the other cash corn markets i f  compet it ion exis t s . 
The bas i s  r e l at ionsh ips for South Dakot a ' s  cas h  market wou l d  
be expected to b e  inf luenced b y  factors ident i f ied i n  prev i ous s tudi e s . 
Loc a l  cash pr i ces shou l d  b e  corre l ated to futures market pr ice changes . 
The South Dako t a  corn bas is s hou l d  re f l ect such factors as t ranspo r t a ­
t ion cos ts , storage cos t s , ending s tocks , int e rest rates , and p r oduct ion 
of other grains . The South Dakot a bas is shou ld be re f l ect ive o f  market 
charac t e r i s t ics unique t o  South D akota and have a sys t emat i c  patt ern . 
In the next chapter the theory o f  spat i a l  markets  and bas i s  
re l at ionsh ips w i l l  be exam ined . The mode l s  used diverge from the 
t radit iona l theory of  grain market s . The propo s ed approach more 
adequate ly des c r ibes the nature of the economics af fect ing the S outh 
Dakota corn market . S imp l i f i ed graphic mode l s  are us ed to c l a r i fy the 
caus a l it ies  expected in the merchand is ing o f  co rn in South Dako t a . 
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CHAPTER THREE 
THEORY OF CORN PRI CE RELAT I ONSHI P S  BETWEEN CASH MARKETS AND FUTURE S 
- -- ---
MARKETS 
I nt roduct ion 
The theory o f  gra in marke t s  and spat ia l p r i c e  re l at ionships 
p rovides a theoret i c a l  bas e for exp l a in ing the obs e rved cash p r i c e  
re l at ions h ips in t h i s  s tudy . To exp l a in the obs e rved p r ice re l at ion -
s hips between the futures market and the cas h- markets ,  the t rad i t iona l 
bas is theory mus t be reviewed and a l te red to meet the spec i a l  cond it ions 
s ur round ing the South Dakot a  corn market . 
Spat ial  p r i c ing theo ry can b e  us ed t o  as s is t  in answer ing 
three ques t ions concern ing cash corn p r ices in South Dakot a .  F i r s t , how 
do South Dakota cash corn p r i ces  re l at e  to the c ash corn p r ices at the 
des t inat ion markets  for South Dakot a corn ?  Second , how w i l l  a change in 
p r ice at the des t inat ion market s change in corn pr ices in South D ako t a ?  
Thi rd , what happens to t h e  p r ice re l at ionship between South Dakota cash 
corn markets and the des t inat ion markets  when the t ransport at ion cos t s  
change b etween South Dakot a and the des t inat ion markets ?  
The theo ry o f  the p r ice re l at ionships between t he cash mark e t s  
and t h e  futures market can as s i s t  in answe ring another s et o f  que s t ions . 
How do South Dakot a ' s c as h  corn pr ices re l at e  to the corn futures 
pr ices ? When w i l l a change in a futures cont ract p r ice be r e f l ect ed in 
South Dakota pr ices ? What are the imp l ic at ions of the expans ion of the 
Northwes t corn export market to the South Dakota bas is ? 
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Theory o f  Interregion a l  Trade B etween C as h  Corn Markets 
The p r i c e  r e l at ionship s  b etween d i fferent geographica l markets 
can be ana lyzed by us ing s p at i a l  equ i l ibr ium mode ls  ( 1 ) . I n  the s e  
mode l s  the supp ly and demand cond i t ions a t  each region are exam ined and 
the opt imum t rading p at t ern between the regions are determined . Markets 
are c las s i f ied as s urp lus o r  de f ic it product ion regions b as ed on the 
loca l demand and s upp ly c l ear ing p r ice and the market ing c l ear ing p r ic e  
i f  int erregiona l t r ade o c curs . 
The South Dako t a  markets genera l ly have supp ly and demand 
condit ions which make South D akota a surp lus product ion reg ion for corn 
( 2 ) . In other words , South D akot a  produces more corn than can be us ed 
at market c l ear ing price if int e rregiona l t r ade occurs . South Dako t a  
corn merchandis ers mus t  f ind markets to buy the s urp lus . On ly i n  
ext reme drought years , s uch as  1 9 7 6 , does South Dakota become a de f ic i t  
product ion region . 
The Gu l f  and Port l and markets are de f ic it product ion regions 
for corn ( 3 ) . The amount of co rn produced in the s e  regions is not 
suf f ic ient to s at is fy the amount o f  corn demanded in thes e regions at 
the market c l ear ing p r ice if reg iona l t r ade is a l lowed . A l arge port i on 
o f  the demand for corn in the s e  regions is due to the presence o f  the 
export demand . S ince more corn is demanded in these regions than i s  
produced , market s w ith exc e s s  product ion have to b e  found to s at is fy 
demand . 
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A S impl i f ied Spat i a l  Mode l 
As s ume the supp l y  and demand condi t ions p ictured in F igure 3A 
app ly to the South D akot a ,  Port l and , and Gu l f  regions . A l s o , as s ume 
t rade between the regions d id not ex is t . The South Dakota region wou l d  
exp e rience a lower equ i l ibr ium corn pr ice than t h e  Port l and and Gu l f  
r egi ons . Demand is  more e l as t ic re l at ive to  supp ly in the Port l and and 
Gu l f  reg ions . Supp ly is  more e l as t ic re l at ive t o  the demand in South 
Dakota .  B ecaus e no t r ade ex i s t s  between the regions , the Port l and and 
Gu l f  market s ' pr ices wou l d  be h igh and the quant ity demanded wou l d  be 
cons t ra ined by h igh p r ices . I n  South Dakota pr ices wou ld be low and 
quant ity supp l ied wou ld be cons t r ained by l ow pr ices . I n  the s hort run , 
the S outh Dakota markets wou ld exper ience l ow p r ices and the Port l and 
and Gu l f  markets wou ld exp e r i ence h igh pr ices . Product ion and 
consumpt ion in each region wou ld change to a l l ow the markets to c l ear i f  
t r ade was never resumed . 
As sume t rade was pos s ib l e between South Dakota and the Gu l f  
corn market s .  S e l l e r s  o f  corn in South Dakota cou ld s e l l the exces s  · 
corn to buyers of  corn f rom the Gu l f .  I n  o rde r for t r ade to occur , the 
Gu l f  p r ice minus trans fer cos t s  to the Gu l f  must be h igher then o r  equa l 
t o  the current p r ice in the s u rp lus region , South Dakot a (4 ) . I f  this 
condit ion ex i s t s  the buyers from the Gu l f  can buy corn f rom South Dako t a  
and s e l l  a t  t h e  Gu l f  a t  a pro f it . The s e l l e rs o f  corn i n  South D ako t a  
a l s o  rea l ize t h e  pot ent i a l  pro f it and ra i s e  the ir  asking p r ice . This 
process o f  buy ing and s e l l ing for prof it between the reg ions is c a l l ed 
arb i trage and l e ads to an equa l izat ion of  corn p r ices after adj u s tment s 
F i gu r e  3A : Compe t i t ive Equ i l ib r i um C ond i t i on s  f o r  S o u t h  Dako t a , 
the G u l f , and P o r t land C ash Corn Mar ke t s  When T r ad e  Doe s N o t  
Occur . 
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for t r ans fer cost s . Trans fer cos t s , accord ing to Tomek and Rob ins on , 
inc lude the cost s  o f  handl ing and t r ansport ing the corn f rom one market 
t o  another ( 5 ) . 
Exces s  supp l y  and demand curves for the South Dakot a and Gu l f  
markets can be der ived ( s ee F i gure 3 B ) . The excess supp ly curve is the 
port ion of the S outh D akot a  supp ly curve above the compet it ive 
equ i l ibrium price b e f o r e  t r ade began . The excess demand curve is the 
port ion of the Gu l f  demand curve b e l ow the compet it ive equ i l ibr ium p r ice 
before trade began . The po int at wh ich the exces s supp ly and demand 
curves inters ect g ive s the equ i l ibru im pr ice and quant ity if no t r ans f e r  
cos ts  w e r e  invo lved . I n  the i l lus t r at ed examp l e  the equ i l ib ru im p r i c e  
i s  $ 2 . 80 p e r  bushe l .  
Howeve r ,  in rea l ity a t r ans fer cos t  between the two market s 
wou ld exi s t . The "vo lume o f  t r ade" l ine indicate s  the quant ity o f  c o rn 
t raded at d i f fe rent l eve l s  o f  t r ans f e r  cos t s  ( 6 ) . The "vo l ume o f  t r ade " 
l ine is g iven in F igure 3 B . The vert i c a l  int ercept of  the "vo lume o f  
t rade ' '  l ine i s  found by sub t r act ing the pr ice at whi ch the exces s supply 
curve int ercepts the vert ica l pr ice axis  from the pr ice at wh ich the 
excess  demand curve int e rcepts the vert ica l pr ice  axis . This  rep r e s ent s 
the l arge s t  p r i c e  d i f fe rent i a l  that w i l l  ex ist  between the two market s . 
I f  t r ans fer  cost s  are l arger than this d i f f erence no t r ade w i l l  o c cu r . 
The hor izonta l  int e rc ept o f  the "vo lume o f  trade" l ine equ a l s  the t r ade 
vo lume as soc iated w it h  the int ers ect ion o f  the exces s supp ly and demand 
curves . This  r ep res ent s the large s t  vo lume , becaus e t r ans fe r cos t  a r e  
assumed t o  b e  zero . 
Figur e 3B : Exc e s s S upply and Demand Curve s  
f o r  t he Gulf and S ou th Dako ta Marke t s  and 
a Vo lum e  of Trade L ine . 
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The actual t r ade between the two extremes indi cat ed by the 
"vo lume o f  t r ade" l ine i s  dete rmined by the amount o f  the t rans f e r  
cos t s . I f  it is  as s umed t h a t  t r ans fer cos t s  are cons t ant acros s a l l  
vo lumes s hipped , the t r ans f e r  cos t s  can then b e  repres ented by a 
hor izonta l  l ine . I f  the t r ans fer cos t is s ixty cents per bushe l the 
t r ade �o lume wou ld equa l Q { t } . The p r i c e  d i f ferent i a l  b etween markets  
wou ld equa l s ixty cent s o r  the Gu l f  p r i ce o f  $ 3 . 20 minus the South 
Dakota p r i c e  of $ 2 . 6 0 .  
The p r ice d i f ferences between the regions wi l l  not exce e d  the 
t r ans fer cos t s  i f  e f fect ive arb it rage is  pos s ib l e .  Too large of p r i c e  
d i f ferent i a l  wi l l  resu lt  i n  comp e t i t ive pressures t hat w i l l b id u p  the 
p r i c e  in the or igin market . The price in the de f i c it area is lower and 
the surp lus area h igher when t r ade exi s t s . 
Th is mode l can b e  genera l ized to  inc lude more than two 
markets . The t r ans f e r  cos t s  wou l d  be s ubt rac t ed from each d e s t inat ion 
market ' s exces s  demand curve . Thes e  adj us t ed excess demand curves wou l d  
b e  summed t o  form an aggregat e excess  demand curve . The int ercept ion 'o f  
the excess  supp ly and the aggregat e excess  d emand curve wou l d  ind i c a t e  
tot a l  t rade vo l ume . 
An A l t ernat ive Appro ach 
In this  app roach it is as sumed that a l o c a l  South Dakot a  
market , such a s  S ioux Fa l l s i s  us ed . This market is not l arge enough t o  
change t h e  p r ice o f f ered at the des t inat ion markets . The Gu l f  market 
has to  compet e w ith the Port l and market for the corn at S ioux F a l l s . I f  
the Gu l f  p r ice minus t r ans f e r  cos ts is highe r  than the Port l and p r i c e  
4 1  
m inus t r ans fer cos t s  then the Gu l f  w i l l  rece ive a l l  o f  the corn f rom 
S ioux Fa l ls . I f  the Port l and p r i c e  minus t r ans fer cos ts is higher t h en 
the Gu l f  pr ice m inus t r ans f e r  cost s , then Port l and w i l l rece ive a l l o f  
the corn from S ioux Fal l s . I f  the net p r i c e  for the Gul f  and Port l and 
markets a l t ernat e in p r i c e  l eade rs h i p , the South Dakot a  market ' s corn 
w i l l  f low to the highe r  net p r ic e  on any g iven day . 
The pr ice quoted t o  farmers at the l oca l South Dako t a  e l evator 
wou ld be the highes t net p r ice m inus loca l e l evator margins . The l oc a l  
e l evator margin wou ld r e f lect loca l supp ly and demand condit ions . 
B a s e  Po int P r i c ing 
When South .Dako t a  markets bas e the i r  b id on the dest inat ion 
market s ,  this is ca l l ed bas e po int p r ic ing . B as e  po int p r i c ing is 
i l lust rated in F igure 3C . The p r i ce at the Gu l f  is on the r ight - hand 
s ide and the Port l and p r ice is ind i c at ed on the l e ft -hand s ide of the 
f igure . The S ioux Fa l l s market is  r epres ent ed at po int zero on the 
hor izont a l  l ine . The d i s t ance f rom S ioux Fa l l s to the Gu l f  or Port l and 
is  rep r e s ented by the d i s t ance between po int zero and the vert i c a l l ines 
repres ent ing the pr ices for each market . The l ines emenat ing f rom the 
des t inat ion market p r ices a r e  net p r ices a f t e r  t rans fer cos ts . B ecau s e 
tot a l  t r anportat ion cos t s  incr eas e as the d i s t ance a commodity i s  
t ransported increas es , t h e  n e t  p r i ce dec l ines a s  one moves  further f r om 
the dest inat ion market . The net p r i ce equa l s  the p rice at the 
des t inat ion market m inus the t rans fer cos t s  as soc iated w ith each 
dis t ance from the des t inat ion market . 
Figure 3C : Bas e P o in t  Pricing o f  Sioux Falls 
Cash C orn P r ices Based on the Gul f and 
Pot: tland Cash Corn Marke t s . 
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The S ioux Fa l ls market w i l l  p r ice o f f  the best net p r i ce 
ava i l ab l e . I n  F i gure 3C  the Port l and market i s  shown t o  have a high e r  
n e t  p r ice at po int zero than t h e  Gu l f .  The p r ice d i f fer ence between 
Port l and and S ioux Fa l l s repres ents the cos t  o f  t r ansport ing the corn 
from S ioux Fa l l s t o  Port l and and the merchandis ing margin or  the 
handl ing cos t s  invo lved in s h ipp ing the corn . The p r ice d i f ference 
between the Gul f  and S ioux F a l l s  underest imat es the cos t s  of t r ans f e r ing 
corn from S ioux F a l l s  to the Gu l f .  As long as the net p r i c e  for 
Port l and r emains h igher than a l l  o f  the compet ing dest inat ion mark e t s ' 
net pr ices at po int zero , the Port l and market w i l l  dominate the S ioux 
F a l l s  market . 
Trans fer cos t s  are d i f f icu l t  to ca l cu l at e  due to the comp l i ­
cated rat e s t ructures for t rucks , rai l , and barges . The int e r r egiona l 
pr ice d i f ferences ar e bas ed on the l e a s t  cos t  method o f  moving corn f rom 
one region to another . However ,  not a l l shippers can us e the l eas t cost  
methods of  mov ing corn . E l evators without ra i l  s e rvice mus t  depend on 
t rucking , whi l e  e l evators w ith ra i l  s e rvice can choos e between t ruck irtg 
and r a i l . E l evators on a heavy rai l t rack have the cho ice o f  bui ld ing 
uni t  t ra in l oading fac i l it ie s  i f  the e l evator has suf f i c ient vo lume t o  
cut the i r  shipp ing cos t s . 
I mpl icat ions of Changes in Port l and Pr ice and Transportat ion C o s t s  
What happens t o  t h e  market re l at ionsh ips  when t h e  c a s h  corn 
price at one des t inat ion market change s  or the t ransport at ion cos t s  
change ?  F igure 3 C  is  an i l lus t rat ion o f  the market b e fore a change . I f  
var iab l e  t r ansportat ion cost s  decreas e  to both des t inat ion markets , the 
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s lopes o f  the net p r i ce l ines wou l d  b ecome l es s  s t eep . The cash p r ice 
at each loca l market that part i c ipates in the the transport at ion s av ings 
wou ld go up . Whether or  not the market· boundary changes depends on the 
r e l at ive pos it ions o f  the net pr ice l ines from the compet ing des t inat ion 
market s . 
I f  the Port l and p r ice increas ed re l at ive to the r e s t  o f  the 
dest inat ion market ' s  p r i c e s  the net p r i ce l ine for the Port l and market 
wou ld s h i ft upwards and the market boundary wou ld move farther away f r om 
Port l and . The net pr ice l ine for the Gu l f  is - as sumed to remain 
unchanged . The upwards s h i ft ind icates that the net p r ices fo r the 
l oc a l  e l evators a l ong the net p r i c e  l ine have increas ed . The Port l and 
market has a r e l at ive advant age over the res t of the des t inat ion markets 
for a l l  of the local market s  which bas e the i r  p r ices on the Port l and 
market . The r e l at ive advant age of a spec i f ic  market w i l l  be  r e f l ected 
in the bas is patt ern of  the de s t inat ion and cas h market s . Thi s  i s  
d i s cus s ed in t h e  bas is theory s ect ion . 
Tradit iona l Appro ach to C o rn B as is  Theo ry 
The pr ice re l at ions hip between the cas h markets and the 
futures market can be exp l a ined by the bas is theory . The corn bas is is 
de f ined by He ironymus as the p r ice d i f f erence between the nearby futures 
p r i ce and the cash corn p r ice at the de l ivery po int (7 ) .  Corn futur e s  
p r ices a r e  pr ices quoted f o r  fu tures cont racts i n  do l lars per bus he l a t  
t h e  Chicago Board o f  Trade ( CBT ) corn futures market . 
A futures cont ract is de f ined as : 
" a  t rans ferab l e  agreement to make or take de l ivery o f  a 
s t andardized amount o f  a commod ity , o f  s t andard ized m in imum 
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qua l ity grades , dur ing a speci f ied month , unde r  t e rms and 
condit ions e s t ab l i shed by the f ede r a l ly des ignated cont r act 
market upon whi ch t rading is  conduct ed , at a p r ice e s t ab l ished 
in the t r ad ing pit (8 ) . " 
The t r ad ing months are the months in which de l ivery c an t ake 
p l ace to fu l f i l l  the cont ract . The t r ading months o r  de l ivery months 
for  corn are spe c i f ied as March , May , Ju ly , Sept ember , and December . 
At the end o f  each t r ad ing day in the futures market , the 
c l os ing pr ice is reported for each of the de l ivery months t raded . Th is  
s et o f  p r i ces accord ing to Leath and Garcia shou ld re f l ect the bes t 
est imat e o f  subs equent pr ices  bas ed on pres ent and expected supp l y  and 
demand condit ions (9 ) .  
The bas is  for d i s t ant futures cont racts and locat ions other 
than de l ive ry po int s can be us ed for market ing dec is ions . This  bas is  is  
us ed by corn t r aders to  e s t imat e the future cash co rn pr ice at the 
de l ivery po int . The d i f ference between either the nearby or the d i s t ant 
futures and the cash pr ice at nonde l ivery po ints is us ed by corn t r aders  
locat ed at  nonde l ivery po int s . 
Tradit iona l  Mode l for B as is Re l at ionships 
The t radit ion a l  bas is  mode l appears in gr a in market ing 
t extbooks such as H ieronymus ' s  Econom ics of Futures Trading ( 10 )  and the 
Chicago Board of Trade ' s  Gra ins : Proce s s ing , Produc ing , and Market ing 
(11 ) . The factors that af fect he s ize of the bas is are the fo l l ow ing : 
1 .  Ava i l ab i l ity and cos t  o f  t r anspo rtat ion between the cash 
market and the futures market . 
2. Supp ly and demand condit ions at the loca l cash corn market 
re l at ive to thos e p r eva i l ing at the futures market . 
3 .  Var i at ions in qua l it y  factors between the cash commod ity and 
the cont ract grade of the commod ity in the futures market . 
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4 .  Ava i l ab i l ity o f  s to r age at the cash market re l at ive t o  that 
of the futures market . 
5 .  Re l at ive s upp ly and demand and p r ice l eve l s  o f  subs t itut ab l e  
commod it ies  ( 1 2 ) . 
Tradit iona l ly the corn bas is  has been des cr ibed as having two 
components ( 1 3 ) . The f ir s t  component is the cos t of s to r ing the corn 
unt i l  the t ime o f  de l ivery . The s econd component is the cos t o f  
t r ans ferring the corn f rom the nonde l ivery po int t o  the de l ivery po int . 
The cost  o f  s to r ing corn unt i l  the t ime o f  de l ivery or 
"c ar rying charge" cons i s t s  of int e r e s t  expens es , storage charges , and 
ins urance prem iums ( 1 4 ) . The int erest  cos t refers to the opportun ity 
cos t of cap it a l . The s to rage cos ts  inc lude the cos ts  o f  bui ld ing and 
maint ain ing s torage fac i l it ies and the hand l ing cos t s  during s to r age . 
F ina l ly the ins urance cos t is the cos t invo lved with the r isk that the 
co rn be damaged by f i re o r  nat u r a l  dis as t e r . 
The carrying charge is r e f l ected in the pr ices o f  the d i s t ant 
futures . An examp le of the carry ing charge i s  the 1 9 82 Ju ly bas is  in 
Chicago for nine , s even , f ive , three , and one month p r ior to matur ity 
given in Tab l e  3A . C a r rying charges are a kind o f  payment for carry ing 
gr a in unt i l  a l ater t ime per iod ins t e ad of s e l l ing the corn in the c a s h  
market . Even though carry ing charges norma l ly a r e  pos it ive , negat ive 
carry ing charges can occur . When a negat ive carry ing charge occurs , a 
negat ive payment is  p a id t o  the ho l der o f  grain . The negat ive s t orage 
payment be ing a lowe r p r ice at rhe t ime of s a l e  than what the p r ice had 
been at the ear l ier  t ime . 
The s econd component o f  the bas is is the t r ans fer cos t  o f  
shipp ing corn f rom the nonde l ivery po int t o  the de l ivery po int . The 
Tab l e  3A : Chi cago Corn Bas is fo r Jul y 1 9 8 2 , Con tra c t  fo r S e l e c t e d  
N umb e r  o f  Months b e for e Exp irat ion . 
Numb er o f  C l o s ing 
Months Before Chi cago July , 1 9 8 2  
Dat e ExEi rat ion Cas h P r i c e  Futures P r i c e  
Oct . 19 J 1 9 8 1  N ine $ 2 . 6 3 $ 3 . 3 0 
Dec � 18 J 1 9 8 1  S even 2 . 46 2 . 8 2 
Feb . 1'9 , 1 9 8 2  F ive 2 . 6 0 2 . 8 4 
Apr . 1 9 , 1 9 8 2 Thre e  2 . 7 0 2 . 8 9 
Jun . 1 8 , 19 8 2  One 2 .  7 4  2 . 7 4 
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July , 1982 
Bas i s  
( Ca s h -
Futur e s )  
- . 6 7 ¢  
- . 3 6 ¢  
- . 2 4 ¢  
- . 1 9 ¢  
- . 0 0 ¢  
t r ans fer cos t s  inc lude the actua l cos t o f  sh ipp ing p lus the cos t s  
invo lved i n  hand l ing . I f  t ransportat ion or hand l ing cost s  inc reas e ,  
then the bas is  wou ld be expected to w iden . As t r ansportat ion cos t 
decreas e , t he bas is  wou ld be exp e ct ed to nar row . 
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I n  t rad it ional  b as i s  theory the cash price o f  corn and the 
pr ice o f  the futures cont r act converge at the maturity o f  the futures 
contract . The t rad it iona l mode l o f  the bas i s  patt ern over t ime i s  given 
in F igure 3D where the b as is narrows as the de l ivery month app roaches . 
The narrow ing as shown is due t o  decreas es in- the cost  o f  s tor ing the 
corn unt i l  de l ivery as the de l ivery t ime approaches . The t r ans fer cos t s  
a r e  shown to be con s t ant thoughout t h e  per iod . t rans fer cos ts . 
Nont radit ion a l  Approach to  Corn Bas is Theory 
The t radi t iona l mode l works very we l l  for the corn market s , 
whe re cash corn p r i ce s  are based o f f  the de l ivery market p r i c es .  But 
this theory does not work we l l  when the des t inat ion market is a 
spat i a l ly d i s t inct market from the de l ive ry markets for the futures 
market . What happens when a d i s t inct spat ia l market f rom the de l ive ry 
markets determ ines l o c a l  corn p r ices ? A nont rad i t iona l  bas is  theory 
mus t  b e  us ed to exp l a in why the bas is no l onge r converges to  t r anspor ­
t at ion cos t s . 
Suppos e the S ioux F a l l s corn market had been p r i c ing corn o f f  
the Gu l f  corn market . The Chic ago de l ive ry points are part o f  this  
s pat i a l  market . The S ioux F a l l s  bas is wou ld fo l l ow the t radit iona l 
mode l ,  a l though not p e r fect l y , s ince corn is not de l ive red to  the 
Chicago market . 
F i g u re 3D :  The �omp o ne n ts a n d  the Na r r ow i n g  o f  t he Ba s i s .  
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Now as s ume Port l and , a nonde l ivery po int becomes the maj o r  
export market for S ioux Fa l l s . The p r i ces  at the Port l and market are 
respons ive to a d i f f erent s et o f  fore ign markets than the Gu l f .  B e c aus e 
Por t l and has a d i f f erent s et o f  fore ign markets than the Gu l f ,  the p r ice 
at Port l and becomes less  corre l ated with the p r i c e  at  the de l ivery 
markens . As sume the Port l and p r ice r i s es re l at ive to the other export 
markets  as the demand for corn by this d i f fe rent m ixture of fore ign 
markets grows re l at ive t o  the supp ly o f  corn avai l ab l e . 
In the S ioux F a l l s corn market buyers and s e l lers wou l d  
r e a l ize t h e  higher net p r ice o f f e r ed a t  the Port l and market , and wou ld 
bas e  p rices off  the Po rt l and market . The S ioux Fa l l s market ' s  bas is 
wou ld be dominated by the Port l and market . 
Once pr ices in the S ioux F a l l s  cash corn market are b as ed o f f  
the Port l and market , it s b as is  re l at ions hips wou ld change . The Port l and 
b as is wou ld not narrow to equal  t r ansportat ion cos ts , ins t e ad the 
Port l and p r ice wou ld be h igher than the de l ivery price . A graph 
i l lus t r at ing the re l at ive advant age of the Port l and market ove r the 
de l ivery market s  is shown in F igure 3E . As shown , the Port l and p r ice 
s t arts o f f  forty cents above the p r ice o f  the futures cont ract and ends 
up e ighty cent s above the futures . S ioux Fa l l s bas is narrows to l e s s  
than the cost o f  t r anspo rt at ion to the de l ivery po ints becaus e o f  the 
r e l at ive pr ice advant age of bas ing its pr ices o f f  Port l and . The graph 
repres ent ing the S ioux Fa l l s market ' s  bas is re l at ionsh ip a f t er it 
st arted bas ing its  p r ice o f f  of the Port l and market is in F igure 3F . 
The d i f ference b etween the S ioux Fa l l s cash pr ice and the futures p r i c e  
F igure 3E : Non trad i t ional Model o f  July Bas is  
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Figure 3F : Nontradit ional Model of July 
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at maturity is now l es s  then the t r ans fer cos t s  between S ioux Fa l ls and 
Chicago . The bas is o f  the Port l and and S ioux F a l ls market s shou l d  
nar row re l a t ive to t h e  bas is o f  markets wh ich base the ir pr ices o f f  the 
de l ivery market . 
Conc lus ion 
The price re l at ions h ips between the cash markets for corn are 
det erm ined by the re l at ive s upp ly and demand condit ions within and 
between the regions and the cos t s  of t rans ferring the corn from one 
region to anot he r .  The theory o f  base po int p r i c ing sugges ts  that 
markets such as S ioux F a l l s  may have two or more pot ent i a l  dest inat ion 
markets to bas e  their p r ices . Pr ices w i l l b e  bas ed on the market wh ich 
o f fers the h ighes t net p r i ce a ft e r  t r ans fer cos t s . 
The t rad it iona l theory o f  b as is argues that bas is is  made up 
of two main component s :  c a r ry ing charges and t rans fer cos t s . The 
t r adit iona l theory sugges t s  that as the futures cont ract matures the 
bas is approaches t r ans f e r  cos t s  between nonde l ivery po int s and de l ive�y 
po int s . The a l ternat ive b as is  theo ry , us ing a base po int p r i c ing mode l , 
argues that the d i f ference b etween de l ivery and nonde l ivery po int s may 
be l e s s  than t r ans fer cost . The loca l nonde l ivery po int may be bas ing 
its price o f f  of another nonde l ivery point that is in a d i f ferent 
spat i a l  market . 
In this chapter the b as ic theory o f  int erreg iona l market 
re l at ionships and the bas is  were d i s cus s ed . Interpretat ion o f  the 
emp i r ica l resu l t s  in chapter four w i l l  be based on the dis cus s ion o f  
int erregiona l market r e l at ionsh ips i n  t h i s  chapt er . The ana lys is  o f  the 
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bas i s  r e l at ions h ip s  f o r  the  S outh D ako t a  cash corn mark e t s  in chap t e r  
f ive w i l l b e  bas ed o n  t h e  nont r ad i t iona l bas i s  theory d i s cus s ed in t h i s  
chapt e r . 
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CHAPTER FOUR 
PR I CE RE LAT I ONSHI PS B ETWEEN SOUTH DAKOTA CASH CORN MARKETS AND THE 
DEST I NAT I ON MARKETS 
I nt roduct ion 
B e tween Octobe r 1 ,  1 9 7 8  and S ept ember 30 , 1 9 8 3 , maj o r  changes 
occurr ed in S outh D akot a ' s  t r an s po r t at ion and g r a in me rchand i s ing 
s y s t ems . G r a in hand l ing f ac i l it ie s  c ap ab l e  o f  t aking advant age o f  t h e  
un it t ra in rat es were bui l t  i n  S o u t h  D akot a .  B r anch l in e  abandonment 
cont inued and the s t ate  o f  South D ako t a  purchas ed and rebu i l t  a maj o r  
port ion o f  the M i lwaukee R a i l road . B y  1 9 8 3  South Dakot a had a co r e  
r a i l ro ad sys t em o n  wh i ch dep endab l e  s e rvice w a s  be ing p rov ided . 
G iven the s e  dras t ic changes in South D akot a ' s t r an s po r t at ion 
and grain merchand i s ing sys t ems , h ave l oca l c a s h  corn market s  b een ab l e  
t o  be come more e f f i c i ent i n  c o rn p r i c ing? In t h i s  chap t e r  s t at is t i c a l  
t e s t s  w i l l  b e  us ed to  det e rm ine whe t h e r  changes occurred i n  t h e  p r i c e  
r e l at ion s h ips between South D akot a ' s cash corn market s  and the 
des t inat ion markets f rom October 1 ,  1 9 7 8  through Septembe r 3 0 , 1 9 8 3 . 
F i r s t , the p r i c ing e f f ic iency o f  the South D akot a c a s h  corn 
marke t s  was t e s t ed by examin ing the  l ev e l of cor r e l at ion between the 
South D ako t a  market ' s  c a s h  c o rn p r ices  and e ach des t inat ion market ' s 
c as h  corn p r ic e s . A h i gh l ev e l o f  co rr e l at ion w ith the d e s t inat ion 
market s ' p r i c e s  wou ld ind i c a t e  that the changes in the gene r a l corn 
pr ice l eve l s  at the des t inat ion markets a l s o were be ing r e f l ected in the 
South D akot a cash corn market s .  
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S econd , South D ako t a  cas h corn market s  were exam ined f o r  p r i c e  
res pons ivenes s .  The S o u t h  D akot a c a s h  corn market ' s  p r ice r e s pons ive -
nes s was t e s t ed by exam in ing the co r r e l at ion b etween d a i l y  p r i c e  chang e s  
i n  South D ako t a  a n d  d e s t inat ion market s . I f  the South Dakot a  m e r chan -
d i s ers  are  ab l e  t o  e f f e c t ive l y  arb it rage b e tween the des t inat ion 
market s , p r i c e  changes  in the des t inat ion market s w i l l  be r e f l e c t ed in 
p r ice changes by the South Dakota market s . 
F ina l ly ,  d i d  the s t rength o f  the p r ice re l at ions h ip s  and the 
r e s pons ivenes s to  p r i c e change s of the South Dako t a  cash corn market to  
the dest inat ion marke t s  change between Octob e r  1 ,  1 9 7 8  and S ept embe r  3 0 , 
1 9 8 3 ?  The p r ic e  dat a  w e r e  d iv ided into two t ime p e r i ods . For the S ioux 
F a l l s and B rookings market s , " p r e - co r e " re f e r s  to the t ime p e r iod f rom 
October 1 ,  1 9 7 8  th rough S ep t embe r  3 0 , 1 9 8 1 , whi l e  " core " r e fe rs t o  the 
t ime p e r iod f rom October 1 ,  1 9 8 1 through S ep t embe r  3 0 , 1 9 8 3 . The 
operat ion o f  the 
I I  I I  core r a i l ro ad s y s t em by the Bur l ington Nor t h e rn 
r a i l road began in 1 9 8 1 . The r e f o r e , the t e rm ino l ogy r e f e rs to the 
improvement in the South D ako t a  r a i l road sys t em dur ing t h i s  p e r iod . F o r  
t h e  �1ad i s on market , "p r e - s ub t e rm ina l " r e f e r s  to t h e  t ime p e r iod f rom 
October 1 ,  1 9 8 1  t hrough S ep t embe r  3 0 , 1 9 8 2 , o r  p r io r  to  the ex i s t en c e  o f  
a s ubtermina l e l ev at o r  a t  the market . The t e rm " s ubt e rm ina l "  r e f e rs  t o  
t h e  t ime p e r iod from Octob e r  1 ,  1 9 8 2 through S ept embe r 3 0 , 1 9 8 3 . Th e 
s ub t e rm ina l began ope r at ion in Octob e r  1 9 8 2 . 
6J . 
S t at i s t i c a l  Methodo l ogy f o r  T e s t ing P r ic ing E f f i c iency and Respons ive -
nes s  
The methodo l ogy us ed f o r  t e s t ing p r i c ing e f f ic i ency was b a s ed 
on res earch by Dah l and Thomps on ( 1 ) . They us ed ordinary l e a s t  s qu a r e s  
regres s ion to  t e s t  the p r i c ing e f f i c i ency in the U . S .  corn exp o r t  
indus t ry T h e  des t inat ion market ' s  c a s h  c o r n  p r ices w e r e  the dependent 
var i ab l e  and the  l oc a l  marke t ' s  cash c o rn p r i c e s  were the independent 
var iab l e  in the regr e s s ion equat ion . 
The theoret i c a l mode l u s ed in t he Dah l  and Thomp s on s tudy i s  
i l lus t rated in F i gure 4A . I n  F igur e  4A , the c as h  corn p r ice  at the  
de s t inat ion market equa l s  a p o s i t ive int e r c ep t  p lus a s l ope coe f f i c i ent 
t imes the loc a l  c a s h  corn p r i c e . 
For t h i s  mode l to  h ave the int e rp r e t at ion indi c at ed in t h e i r  
s tudy , the es t imated equat ion mus t b e  cons i s t ent wi th the nu l l  
hypothe s i s s p ec i f i ed for the s l ope coe f f ic i ent s . The s lope coe f f ic i ent s 
mus t not be s ign i f i cant ly d i f fe rent f rom one . A s l ope coe f f i c i ent equa l 
to one imp l ies  that the int e r cept t e rm was equa l to the t r ans f e r  cos t s  
between the market . As s um ing the l oc a l  c a s h  p r ice i s  z e ro , the 
int ercept t e rm w i l l  equ a l t h e  d i f fe renc i a l b etween the mean des t inat ion 
market p r ice and the  mean cash market p r i ce . A l s o , a s lope o f  one 
imp l ies  that a one c ent p r i c e  change in the cash pr ice  at the l o c a l  
market wou ld be  r e f l e c t ed as  a one cent p r ice  change a t  the des t inat ion 
market .  
F i g u re 4A : Th e o re t i c a l r�o d e l  ' 1.1s e d  by Da h l  
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L im i t at ions of D ah l  and Thomps on ' s Methodo l ogy 
The methodo l o gy us ed by Dah l and Thomps on h ad four s e r i ous 
l im itat ions . F i r s t , the l oc a l  p r i ce s hou l d  be the dependent var i ab l e  in 
the reg r e s s ion equat ion and the des t inat ion p r ice s hou l d  be t h e  
independent v a r i ab l e . For examp l e , the S ioux F a l l s c a s h  corn market 
wou l d  b e  exp e c t ed t o  fo l low p r i c e  change s  at the Gu l f  market r at h e r  than 
the Gu l f  c a s h  corn market fo l low ing p r i c e  changes  at the S io ux F a l l s  
market . I n  t h i s  s tudy the d e s t inat ion market was us ed as the indepen ­
dent var i ab l e  and the l oca l market as the dependent var i ab l e . 
Next , the int e r c ept c an be int e rp r eted as b e ing equa l t o  
t rans f e r  cos t s  on ly i f  t h e  s l ope equa l s  one . B e c aus e t h e  int e rcept t e rm 
o f  l inear r e g r e s s ion e qua l s  the dependent var i ab l e ' s  mean m inus t h e  
p roduct o f  the s l ope  coe f f ic i ent and t h e  independent v a r i ab l e ' s  m e an , 
any othe r coe f f i c i ent w i l l  r e su lt in the int e r c ept t e rm not b e ing equa l 
to the t r ans f e r  cos t s . The ext reme cas e b e s t  demons t r at e s  t h i s  po int . 
Assume the r e  is  no s t at i s t i ca l  re l at ionship betwe en the d ep endent 
var iab l e  and indep endent var iab l es . Then the s lope wou ld equa l z e r o  s o  
the int e r c ept wou l d  equa l the mean p r ice o f  the dependent v a r i ab l e , t h i s  
c l e ar ly does n o t  equa l the t r ans f e r  cos ts . 
The th i rd l im i t at ion o f  the ir  methodo logy was the l ack o f  any 
cor r ect ion f o r  f i r s t  o rd e r  autoco r r e l at ion in the ana lys i s . The cu r rent 
res e arch found s t at i s t i c a l l y  s ign i f i cant l eve l s  of f i r s t  o r d e r 
autoco r r e l at ion w i t h in the t ime s e r i e s . F ir s t  order aut o co r r e l at io n  
occur s  in t ime s e r i e s  when t h e  e rrors a s s o c i ated w ith o n e  t ime p e r io
d 
carry ove r into a fut u r e t ime per iod ( 2 ) . When f i r s t  o rd e r  auto co r r e -
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l at ion is p r e s en t , the s l ope and int e r c ept va l u e s  in the OLS regre s s ion 
equat ion are  s t i l l  unb ias ed and cons i s t ent , but the e s t imato r s  a r e  not 
e f f i c ient . W it h  pos it ive f i r s t  order autoco r r e l at ion , the adj us t ed 
R - s quare g ives an ove r l y  opt imi s t i c  p ictu re  o f  the co r r e c tne s s  o f  the 
OLS regr e s s ion l in e . A l s o , the s t andard error of t he OLS r e g re s s i on is 
b i a s ed downw a rd . 
The f in a l l im i t at ion o f  the mode l u s e d  by D ah l and Thomps on 
was the l ack o f  data invo l v ing v e ry l ow p r ic e s . The r e g re s s ion equat ion 
may f it the p r i c e  r ange in wh i ch p r i ce s  w e r e  found but t he mode l may not 
f it in a p e r iod o f  l ow e r  p r i c e s . Thus , the int e r c ept t e rm mus t  be 
int e rp r e t ed w ith c aut ion . The GLS mode l us ed in t h i s  s tudy has the s am e  
l im i t at ion . 
Techn ique s  U s ed i n  C u r r ent Ana l v s is 
I n  the cu r r ent s tudy regre s s ion mode l s  were e s t imated us ing 
both abs o l u t e  p r i c e  l ev e l s  and da i ly p r ic e  change s . B e c aus e o f  s ev e r e  
f i r s t  o rde r aut o co r r e l at ion in the abs o lut e p r i ce ana l y s i s , a GLS 
reg r e s s ion mode l was us ed . Fo r the p r i ce change ana lys i s , OLS 
r egre s s ion was us ed in the ana l ys is , b e caus e of the l ack o f  s t at i s t ic a l  
evidence ind i cat ing the ex i s t ence o f  f irs t o r d e r  auto co r r e l a t ion . 
Yu l e -W a l k e r  e quat ions w e r e  us ed to e s t imat e t h e  l ev e l o f  f i r s t 
o rder  auto co r re l at ion in t h e  p r i c e  s e r ies . The e s t imat e d  aut o co r r e l a -
t ion coe f f ic ient was us ed i n  a GLS mod e l t o  co r r e ct f o r  t h e  f i r s t  o rder  
aut oco r r e l at ion found in the p r i c e  s e r i e s . The e s t imat i on t e chn i que 
used i s  des c r ibed be l ow :  
" I n  the s imp l e  mode l w ith on ly one independent v a r i ab l e  and a 
f ir s t  o r d e r  aut o co r r e l a t ed e r ror t e rm w it h  aut oco r r e l at ion 
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t e rm P ,  the r e l at ive e f f i c i ency of the GLS b e t a ( bGLS ) ve r s u s  
the O L S  bet a ( bOLS ) ( i . e . , the r at i o  o f  the va r ian c e  o f  ( bGLS ) 
t o  that o f  ( bOLS ) ) i s  rough l y  ( 1 - P s qu a r ed ) / ( l+P s qu a r ed ) . 
The t r an s fo rmat ion o f  the dep endent and indep endent v a r i ab l e s  
us ed in obt a in ing t h e  GLS e s t ima t e s  is  d e r ived a s  fo l l ows : 
s uppo s e  the  equat ion to b e  e s t imat ed i s  
Y { t }=b {  l }+b { 2 } X{ t } +e{ t }  whe r e  e{ t } =.Pe { t - l } +u { t } .  
Lagg ing and mu l t ip lying through by P we get 
PY{ t - l } =Pb { l } +b { 2 } X { t - l } +Pe{ t - 1 } . 
Sub t r ac t ing t h i s  s econd equat ion f r om the f i r s t  we  get 
Y { t } - PY { t - 1 } =b { l } ( l - P ) +b { 2 } ( X { t } -PX{ t - l } ) +e { t } - Pe { t - 1 }  
o r  
Y';" { t } =b-;'• {  1 } +b {  2 }  X-;'• { t }+u{  t } " ( 3 ) . 
The e s t imato r s  in  the GLS mode l a r e  mor e  e f f ic i ent t h an the 
e s t imato r s  in the O LS mode l .  The s lope and int e r cept coe f f ic i ent 
e s t imat e s  for t h e  OLS w e r e  unb i as ed , but the var iance unde r e s t ima t e d  the 
degree o f  var i at ion of the  coe f f i c ient s . Th i s  w i l l  l ead t o  t h e  
conc lus ion t h a t  the p ar ame t e r  e s t imat es  a r e  mor e  p rec i s e  t h an they 
actua l l y a r e . The r e fo r e , t h e  var i ance o f  the GLS es t imat o r s  c an b e  us ed 
to do s t at is t ic a l  t es t s . 
The s econd s t at is t ic a l  methodo logy for ana lyz ing t h e  p r ic ing 
e f f ic i ency of the cash co rn markets  was to cor r e l at e  the da i ly p r i c e  
changes o f  t h e  d e s t inat ion market to t h e  d a i ly p r i ce changes in t h e  
South Dako t a  c a s h  c o r n  market s .  The bas ic mode l f o r  t h e  ana l ys is  was : 
dY{ t } =a+bdX { t } wher e  dY{ t } =Y{ t } -Y{ t - 1 } and dX { t } =X{ t } -X{ t - 1 } ( 4 ) . The 
independent var i ab l e  in the  equat ion was the dai l y  p r i c e  change in the 
de s t inat i on market and the dependent va r i ab l e  in the equat ion w a s  the 
da i ly pr i ce change i n  the loc a l  cash corn market . 
Thr e e  nu l l  hypothes es were fo rmu l at ed in the d a i ly c o rn p r ice 
change ana l ys i s . F i r s t , t he int ercept t e rm was a s s umed t o  b e  equ a l t o  
zero . I f  there was no p r i c e  change in the des t in at ion market s , no p r i c e  
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change wou ld b e  expect ed i n  t he l oc a l  market . A l s o , the r e  was  no r e a s on 
to exp e c t  p r i c e s  to change cons i s t ent l y  by a va lue other t h an z e ro over 
a l l  des t inat ion p r ice change l eve l s . Next , if South Dako t a  mark e t s  w e r e  
ab l e  t o  ins t ant aneous ly a rb it r age between market s , the s lope coe f f i ­
c i ents wou ld equa l  one . F ina l ly ,  i f  n o  p r i c e  re l at ion sh ip ex i s t ed , the 
s l ope wou ld e qu a l  zero . I n  t h i s  cas e the int e r c ept wou l d  equ a l the mean 
p r ice  change o f  the dependent var iab l e . 
A weakne s s  in  the mode l was  t he l ack o f  cons ide rat ion given to  
changes in t rans po r t at ion cos t s  and me rchand is ing margins . A change in 
the cos t s  of t r ansport ing corn f rom South Dako t a  to the des t i nat ion 
marke t s  wou l d  be re f l ected in the South Dakota cash corn p r i c e  changes 
but not in the d e s t inat ion market ' s  cas h corn p r i ce . Sh ippe r s  in South 
Dakota pay the cos t of t r an s port ing corn t o  the des t inat ion ma rke t s , 
wh i l e  the des t inat ion market ' s  cash co rn p r i c e  i s  una f fe c t ed . Th i s  
s t at ement as s umes t h e  demand f o r  South Dako t a  corn a t  t h e  des t inat i on 
market s  i s  p e r f e c t ly  e l as t i c . A change in the me rchand i s ing mar g in is  
pas s ed d i rect l y  on to the p roduc e r  in the form of a h ighe r  or l ow e r  cas h 
p r ices , wh i l e  the des t inat ion m a rket s  c ash corn p r ice i s  unaf fect e d  by 
the changes in the m e rchand is ing mar g in . 
Gene r a l ized Leas t Squares  Regr e s s ion Ana lys i s  o f  Abs o lut e  P r i c e  Leve l s 
The gene r a l ized l ea s t  s quares regre s s ion ana l y s i s  o f  South 
Dakot a cas h corn market p r ices revea l ed s ign i f i cant imp rov ement s in  the 
South D ako t a  cash co rn p r ice res pons ivenes s  dur ing the s tudy p e r iod . 
Ana lys is o f  the ent i r e  p e r iod is prov ided in Tab l e  4A . Tab l es 4B and 4C 
con ta in the regres s i on r e s u l t s  for t he s e gment ed per iods . The p re - co r e  
\!) 
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Tab l e  4A : Gene r a l i z e d Le a s t S q u ar e s  ( GLS ) Regr e s s i on An a l y s i s  o f  t h e  P r i c e  Re l a t ion s h i p  
be tween S e l e c t ed S o u t h  Dak o t a  Ca s h  Co7n Ma r ke t s  and De s t i n a t i on C a s h  Corn 
Mark e t s  for the En t i r e S t udy P e r i od . �  
Dur b i n  
. b T ime d Numb e r  o f  Wa t s on Adj u s t e d  GLS Equa t i on-1 F - Te s tSI P e r i od-/ Ob s e rva t ions S t a t i s t i c R- Sgua red 
Mad = 5 . 1 9 + 
( . 7 9 ) 
Mad = - . 7 6 + 
( 1 .  0 9 ) 
Mad = 4 . 9 5 + 
( . 4 9 )  
Mad = 4 . 9 8 + 
( . 6 9 ) 
B rook= 8 . 2 7 + 
( . 3 6 )  
Bt:Ook�- 3 . 7 1 + 
( . 6 2 ) 
Brook= 6 . 6 9 + 
( . 3 4 ) 
Brook= 6 . 6 8 + 
( . 6 2 ) 
SF = 2 . 5 7 + 
( . 1 3 )  
SF = . 3 0 + 
( .  4 9 )  
S F  = 1 .  6 5  + 
( . 1 1 ) 
S F  = 3 . 7 8 + 
( . 2 3 )  
a/ 
. 64 Gu l f  
( .  0 2 ) 
. 7 0 Por t 
( . 0 2 ) 
. 5 9 Ch i c  
( . 0 3 )  
. 7 6 Mp l s  
( . 0 2 ) 
. 1 6 Gu l f  
( . 0 2 ) 
. 7 3 Por t 
( .  0 2 ) 
. 2 5 Ch i c  
( . 0 2 )  
. 6 2 Mp l s  
( . 0 2 ) 
. 40 Gu l f  
( .  0 2 )  
. 6 7 P o r t  
( .  0 2 ) 
. 5 1 Ch i c  
( . 0 2 )  
. 6 1 Mp l s  
( . 0 2 )  
7 4 1 . 3* 
8 1 7 . 3* 
5 0 0  . 1 '1'<" 
1 3 7 6 . 9* 
4 3 . 6''c 
1 7 2 6 . 3 "�� 
8 5 . 5* 
8 2 1 . 2* 
6 1 8 . 0* 
1 9 0 8 . 2 * 
8 5 7 . 1* 
1 3 8 5 . 9* 
1 9 8 1 - 8 2  
1 9 8 1 - 8 2  
1 9 8 1 - 8 2  
1 9 8 1 - 8 2  
1 9 7 8 - 8 2  
1 9 7 8 - 8 2 
1 9 7 8 - 8 2  
1 9 7 8 - 8 2  
1 9 7 8 - 8 2  
1 9 7 8 - 8 2  
1 9 7 8 - 8 2  
1 9 7 8 - 8 2  
4 9 9  
4 9 9  
4 9 9  
4 9 9  
1 2 4 2  
1 2 4 2  
1 2 4 2  
1 2 4 2  
1 2 4 2  
1 2 4 2  
1 2 4 2  
1 2 4 2  
1 . 7 1 
1 . 9 3 
1 .  7 1  
1 .  7 9  
1 .  8 8  
2 . 1 2 
2 . 0 5  
2 . 1 2 
2 . 1 2 
2 . 0 1 
2 . 2 6 
2 . 1 3 
. 6 0 
. 6 2 
. 5 0 
. 7 3 
. 0 3 
. 5 8 
. 0 6 
. 4 0 
. 3 3 
. 6 1 
. 4 1  
. 5 3 
-Lo c a t ion abb revi a t ions us e d  in t h e  t a b l e  a r e  t h e  fo l l ow i n g : Brook = Brook ing s , Ch ic -
Chi c ag o , Mad - Mad i s on , Mp l s  = Mi n n e apo l i s , P o r t = P o r t l an d  S F = S i oux Fa l l s , R e gr e s s i on 
c o e f fi c i en t s  are in t e rms o f  c en t s  p e r  b u s he l . 
b /  
-Numb e r s  i n  p a r e n t h e s i s  ar e t h e  s t an d ar d  e r r or o f  t h e  e s t ima t e  for t h e  co e f f i c i en t . 
c /  
. 
-*I ndi c a t e s  the e q ua t i on was s i gn i f i cant a t  t h e  9 5  p e r c en t  l eve l . 
d /  
-Mark e t ing y e a r s  f o r  c o r n  a r e  d e f i ned a s  O c t o b e r  1 t h ro ugh S e p t emb e r  3 0 . 
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..n T ab l e 4 B : Genera l i z e d  Le as t Square s ( GLS ) Regr e s s i on Ana ly s i s  o f  the P r i c e  Re l a t ions h i p s  
B etween S e l e c t e d  S o u t h  Dako t a  C a s h  Corn 7ark e t s  and De s t i na t i on C a s h  Corn Ma rke t s  for P r e - Sub t e rmina l and Pre -Core P er i od� 
Durbin -
T ime Numb e r  o f  Wa t s on Adj us t e d  










S F  
S F  
S F  
a! 
1 2 . 7 5 + . 1 1 Gu l f  
( . 5 6 )  ( .  0 3 )  
1 5 . 5 7 + . 2 9 P o r t  
( 1 . 40 )  ( . 0 3 )  
8 . 3 8 + . 1 1 Ch i c  
( . 3 6 )  ( .  0 3 )  
1 3 . 3 5 + . 1 9 Mp l s  
( .  6 8 )  ( . 04 )  
9 . 0 6 + . 24 Gu l f  
( .  6 1 )  ( .  0 3 )  
1 . 64 + . 69 P o r t  
( 1 . 1 4 ) ( . 0 2 )  
7 . 0 1 + . 46 Ch i c  
( . 7 4 )  ( .  0 3 )  
4 . 84 + . 6 9 Mp l s  
( . 86 )  ( . 0 3 )  
3 . 1 1 + . 4 3 Gu l f  
( . 2 3 )  ( .  0 2 )  
- . 5 7 + . 6 9 P o r t  
( .  6 1 )  ( .  0 2 )  
2 . 46 + . 5 7 Chi c  
( . 2 5 )  ( .  0 2 )  
3 . 3 4 + . 6 7 Mp l s  
( .  3 6 )  ( .  0 2 )  
1 4 . 7•k 1 9 8 1  
7 8 . 9* 1 9 8 1  
1 2 . 4* 1 9 8 1  
2 8 . 1* 1 9 8 1  
5 5 . 1* 1 9 7 8 - 8 0 
7 68 . 4* 1 9 7 8 - 80 
2 0 3 . 4-1< 1 9 7 8 - 8 0 
6 2 6 . 1-1< 1 9 7 8 - 8 0 
4 3 9 . 5* 1 9 7 8 - 8 0 
1 3 0 3 . 8* 1 9 7 8 - 8 0 
6 80 . 9* 1 9 7 8 - 8 0 
1 040 . 4-1< 1 9 7 8 - 8 0 
249 1 . 2 2 . O S 
2 49 1 . 3 0 . 2 4 
2 4 9  1 .  3 8  . 04 
2 49 1 . 2 7 . 1 0 
7 4 1  1 .  7 4  . 0 7 
7 4 1  2 . 0 5 . 5 1 
7 4 1  1 . 9 4 . 2 1 
7 4 1  2 . 0 6 . 4 6 
7 4 1  2 . 0 6 . 3 7 
7 4 1  2 . 0 7 . 6 2 
7 4 1 2 . 1 8 . 4 2 
7 41 2 . 1 2 . 5 8 
-Locat i on abbrevi a t ion s us ed in the t ab l e  are the fo l l owing : Brook - Broo k ing s , Ch ic 
Mad = Mad i s on , Mp l s  = Minneapo l i s , P o r t = Por t l and , and S F = S ioux Fa l l s . Regre s s ion 
coe f f i c i en t s  are in t e rms of c en t s  per bushe l .  
b / -Numb ers in paren th e s i s  ar e t h e  s t andar d error o f  the e s t i ma t e  for the c o e f f i c i en t . 
c / 
-* I nd i c a t e s  the equa t i on was s i gn i f i cant a t  the 9 5  per c en t  l eve l . 
d / 
-Marke t ing year s for corn are de f i ned a s  O c tober 1 s t  t hrough S ep t emb er 3 0 . 
Ch i c ago , 
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\Q T ab l e 4C : Gener a l i ze d  Le a s t Squa r e s  ( GLS ) Re gr e s s i on An a ly s i s  o f  the P r i ce Re l a t ion s h ip s  
b e twe en S e l ec t ed S outh Da� o t a  C a s h  Corn Marke t s  and Des t in a t i on C a s h  Co rn Ma rke t s  
for S ub termin a l  a n d  Core P e riods . �/ 
Durb i n -Time Numbe r  o f  Hat son Adj us t e d  
GLS Equa t i on !?_/ F - Te s t �./ P e r i od�/ Ob s ervat ion s  S t a t i s t ic R .... sguared 
Mad = - 2 . 47 + . 8 5 Gu l f  1 3 1 7 . 7* 1 9 8 2  249 . a . 1 3 . 84 
( 1 .  4 0 )  ( .  0 2 )  
Mad = - 7 . 47 + . 8 1 Por t 9 2 7 . 9* 1 9 8 2  2 49 2 . 1 4 . 7 9 
( 1 . 7 6 )  ( . 03 )  
Mad = . 84 + . 84 Chi c  1428 . 1* 1 9 8 2  249 1 . 9 7 . 8 5 
( . 9 5 )  ( . 0 2 )  
Mad = . 5 6 + . 9 0 Mp l s  2 6 9 7 . 1* 1 9 8 2  249 1 . 9 4 . 9 2 
( 1 . 1 3 )  ( . 0 2 )  
Brook= 4 . 5 0  + . 7 0 Gul f  7 3 1 . 8* 1 9 8 1 - 8 2  5 0 0  2 . 2 5 . 5 9 
( 1 . 3 4 )  ( . 0 3 )  
B rook= 1 2 . 1 2 + . 8 2 Por t 1 7 48 . 3* 1 9 8 1 - 8 2 5 0 0  2 . 2 0 . 7 5 
( 1 . 5 7 )  ( . 0 2 )  
Brook= 6 . 9 2 + . 64 Chi c  5 0 1 . 2* 1 9 8 1 - 8 2  5 00 2 . 3 5 . 50 
( . 9 6 )  ( . 0 3 )  
Brook= 2 . 3 0 + . 8 6 Mp l s  3 5 9 9 . 0* 1 9 8 1 - 8 2 500 2 . 3 0 . 8 0 
( 1 . 1 9 )  ( . 0 1 )  
S F  = 3 . 9 3 + . 7 0 Gul f  1 2 5 7 . 9* 1 9 8 1 - 8 2  500 l . Q S . 7 2 
( . 7 8 )  ( .  0 2 )  
S F  = 1 . 1 5 + . 6 5 P o r t  7 2 4 . 5* 1 9 8 1 - 8 2  500 1 . 94 . 5 9 
( . 9 1 )  ( . 0 2 )  
S F  = 2 . 46 + . 5 7 Ch i c  8 2 6 . 0* 1 9 8 1 - 8 2 5 00 2 . 1 3 . 6 2 
( . 2 5 )  ( . 0 2 )  
S F  = 3 . 3 4 + . 6 7 Mp l s  3 1 7 2 . 7 *  1 9 8 1 - 8 2 500 2 . 1 0 . 8 6 
( . 3 6 )  ( .  0 2 )  
a/ 
�ocat ion abb r ev i a t i ons us e d  in the t ab l e  are the fo l lowing : Brook = Brookings , Ch i c = Ch i c ago , 
Mad = Mad i s on , Mp l s  = Mi nneap o l i s , P o r t = P or t l and and S F = S i oux F a l l s . Regr e s s i on coe f f i c i ­
e n t s  a r e  in t e rms o f  cents p e r  bushe l .  
b / 
-Numbe r s  in p a r en th e s i s  are the s t andard error o f  the e s t im a t e  for the co e f f i c i en t s . 
c / 
-* indi c a t e s  the equa t i on was s igni f i c an t  at the 9 5  p e r c en t l evel . 
d/ 
-Marke t ing y e a r s  for c o rn are de f ined as O c t o b e r  1 t hrough S ep t emb e r  3 0 . 
and p r e - s ubt e r m in a l  p e r iod r e s u l ts are cont a ined in T ab l e  4B  and the 
cor e  and s ub t e rm in a l  p e r iod r es u l t s  a r e  con t a ined in Tab l e  4C . 
6 9  
A d r amat i c  impr ov ement i n  t h e  p r ice r e l at i ons h ip s  between the 
Mad i s on market and the  des t inat ion markets occu r r ed between the 1 9 8 1 and 
the 1 9 8 2  market ing years . I n  1 9 8 1 the Mad i s on cas h co rn market 
demons t r a t ed a ve ry weak p r i c e  r e l at ion s h ip w ith the  des t inat i on markets 
( s ee Tab l e  4 B ) . Adj us ted R - s quares we re be l ow twenty - f iv e  p e r c ent and 
the s l ope coe f f i c i ent s w e r e  und e r  . 3 0 .  The s t ronges t r e l at ions hip was 
w i th the Po rt l and market . I n  1 9 8 2  the adj us t ed R - s qu a r e s  w e r e  ove r  
s eventy - f ive p e r cent , w i t h  the  e l evat o r ' s  p r i c e s  hav ing a n inety - two 
p e rc ent adj us t ed R - s quare w it h  M inne apo l is . Regr e s s ion coe f f i c i ent s 
reve a l ed s ign i f ic ant imp rovements as ev idenced by the  t - t e s t s  on the 
s lope coe f f ic i en t s ( s ee  Tab l e  4D ) . 
The p r i c e  r e l at ions h ip between the B rookings market and the 
des t inat ion marke t s  imp roved between the p re - co r e  and core p e r iods . The 
imp roved p r ice r e l at ion s h i p  b etween the B rook ings and the d e s t inat ion 
markets  was not as s t rong as the Mad i s on market . Th is  may r e f l ec t  the 
f act that t he Mad i s on data was bas ed on on ly one year out of t he two 
year p e r iod in the core ana lys i s . The p r e - core adj us t ed R - s qu a r e s  
gene r a l ly w e r e  h igh e r  t han Mad ison , w ith p r i ces be ing co r r e l at ed mos t  
h igh ly w ith the P o r t l and market and M inneapo l i s market s . The B rook ings 
p r ice  r e l at ions h ip s  w e r e  not as s t rong as the Mad i s on e l ev a t o r  dur ing 
the co r e  p e r iod , but the P o r t l and and H inne apo l is market s  were again the 
mo s t  co r re l at ed w it h  the B rook ings market in the s econd p e r iod ( s ee 
Tab l e  4C ) . The con f idence inte rva l and t - t e s t  r e s u l t s  con f i rm t h e  
0 
,..... Tab l e  4D : Con f i dence Int erva l s  for GLS Coe f f i c i en t s  for Both T ime P e r i o d s and 7 - Te s t s 
to Tes t for Ch an ge s in th e S l ope Co e f f i c i en t s  B e tween Time Periods . �  
T ime�/ 
Con f i dence In t erval£/ 
Upp er Lower T ime 
Market s  P e r i o d  Bound Bound P e r i o d  
Mad - Gu l f  1 9 8 1  . 1 7 . 06 1 9 8 2  
Mad - P or t  1 9 8 1  . 3 6 . 2 3 1 9 8 2  
Mad- Chic 1 9 8 1  . 1 7 . 0 5 1 9 8 2  
Mad- Mp l s  1 9 8 1  . 2 3 . 1 6 1 98 2  
Brook - Gu l f  1 9 7 8 - 8 0 . 3 0 . 1 7 1 9 8 1  
B rook - P or t  1 9 7 8 - 8 0 . 7 4 . 64 1 9 8 1 - 8 2  
Brook - Chi c  1 9 7 8 - 80 . 5 2 . 4 0 1 9 8 1 - 8 2 
Brook-Mp l s  1 9 7 8 - 8 0 . 7 4  . 6 4 1 9 8 1 - 8 2  
S F - Gu l f  1 9 7 8 - 8 0 . 4 7 . 3 9 1 9 8 1 - 8 2  
S F - P or t  1 9 7 8 - 8 0 . 7 3 . 6 5 1 9 8 1 - 8 2 
S F - Ch i c  1 9 7 8 - 8 0 . 6 1 . 5 2 1 9 8 1 - 8 2  
S F - Mp l s  1 9 7 8 - 8 0  . 7 1 . 6 3 1 9 8 1 - 8 2 
a/ 
Confidence Int erval 
Upper Bound 
. 9 0 
. 8 7 
. 8 9 
. 9 3 
. 7 5 
. 8 6 
. 6 9 
. 8 9 
. 7 4  
. 7 0 
. 6 9 
. 8 4 
Lowerd / Bound-
. 80 
. 7 6 
. 8 0 1  
. 8 6 
. 6 5 
. 7 8 
. 8 3 
. 8 3 
. 6 6 
. 6 0 1! 
. 4 0# 
. 7 8 
t -Tes t for 
Change 
Be tween P e r i ods 
1 9 . 4* 
1 2  . l-Ie 
1 9 . 3">'c 
1 7  . 7ic 
1 1 . 2">'c 
4 . 0* 4 .  lic 
5.  4'>'C 
9 . 3* 
1 . 3  
2 .  5''c 
5 . 7 * 
-Loc a t ion abbrev i a t i o n s  us e d  i n  th i s  t ab l e  are the fo l l owin g : Brook = B rooki ng s , C h i ­
Chi c ago , Mad = Mad i s on , Mp l s  = Mi nneapo l i s , Por t = Por t l an d  and S F = S ioux F a l l s . 
b / -Market ing years for corn are de f i ne d  a s  Oc tober 1 s t  through S e p t emb er 3 0 . 
c / 
-Bounds were d e f i n e d  as e s t ima t e d  c o e f f i c i en t  + ( 1 . 9 6 mu l t ip l i e d  by the s tan d ar d  erro r o f  the · 
e s t imat e ) , tltis means c on f i denc e in t erval i s  for a 9 5  p e r c e n t  s ign i f i c an c e  l eve l . 
d / -# means c on f i denc e  i n t erva l s  ove r l ap . 
e / 
-Th e  * means s l op e  c oe f f i c i en t s  b etween t ime p er i ods are s igni f i c an t ly d i f feren t at the 9 5  
p e r c en t  l eve l . 
s ign i f icant imp rov ement o f  the B rook ings c a s h  corn market ' s  p r i c e  
r e l at ions h ips t o  t h e  des t inat ion market s . 
7 1  
The p r i c e  r e l at ionsh ip between S ioux Fa l l s and t h e  d e s t inat ion 
markets imp roved f rom the p r e - co r e  p e r iod to  the co r e  p e r iod f o r  every 
des t inat ion market except P o r t l and . The S ioux Fa l l s p r ic e  s er ie s  was 
the mos t  p r i c e  r e s pons ive dur ing the p r e - co r e  p e r iod . B ecau s e  r a i l 
s erv ice was bet t e r  in the S ioux Fa l l s area , t h i s  r es u l t  cou l d  b e  
expect ed . T h e  imp roved p r i ce r e spons ivenes s  a l r eady was s hown b y  
imp roved adj us t e d  R - s qu a r e s  and s l ope coe f f ic i ents b e ing c lo s e r  t o  one . 
The on ly market p r ice  r e l at ions h ip that had a dec l ine in the s lope 
coe f f i c i ent and the  ad j us t ed R - square was between S ioux Fa l l s and 
Port l and . Howeve r ,  the dec l ine was not s t at is t ic a l l y  s ign i f i c ant ( s ee 
Tab l e  4D ) . 
A s e r i es  o f  t - t es t s  we re conducted on the s lope coe f f i c i en t  o f  
the GLS r e g r e s s ions t o  det e rm ine i f  the s l ope coe f f i c i en t s  w e r e  
s ign i f i cant ly d i f fe rent f rom one . The t - t e s t  r e s u l t s  a r e  p r e s ent ed in 
Tab l e  4 E . The r es u l t s  f rom the t - t e s t s showed that the s l ope coe f f i ­
c i ents were  a l l s i gn i f i c ant l y  d i f f e r ent f rom one , a l though t he 
s ign i f i c ance l eve l o f  the t - t e s t s  d i d  drop between the two p e r iods . 
What do t he GLS regres s ion res u l t s  imp ly about t h e  p r i c e  
r e l at i ons h ip s  betw e en t h e  d e s t inat ion marke t s  and the South D akot a cash 
corn market s ?  The changes in the  gene r a l  pr ice  l eve l s  of  the d e s t ina­
t ion marke t s  we r e  r e f l e c t ed mo r e  adequate l y  in  the South Dakot a marke t s  
dur ing t h e  s econd p e r iod than i n  t h e  f ir s t . B e caus e t h e  s lo p e  
coe f f i c ient s t r ended toward one , t h e  p r ice d i f fe rences b etwe en market s 
N 
,..._ 
T ab l e  4E : S ta t i s t i c a l  An a l y s is o f  Wh e ther S l o p e  Coe f f i c i en t s  o f  GLS Regr e s s ion s Were 
S i gn i fi c an t l y  D i f fe r en t  from On e . 
Marke t s  
Mad i s on - Gu l f  1 9 8 1  2 9 . 9* 1 9 8 2  6 . 4·k 
Mad i s o n  - P or t l and 1 9 8 1  2 1 . 6"" 1 9 8 2 7 . O·k 
Mad i s on - Chi c ago 1 9 8 1  2 8 . )"J'<' 1 9 8 2  7 .  01( 
Mad i s on - Minn e apo l i s  1 9 8 1  2 2 . 5 ")'<' 1 9 8 2  6 . l "J'<' 
B rookings - Gu l f  1� 9 7 8 - 8 0 2 4  . 17' 1 9 8 1 - 8 2 1 1 . 87( 
Brookings - P or t l and 1 9 7 8 - 8 0  1 2 . 4* 1 9 8 1 - 8 2  9 . 2")'( 
B rooking s - Chi cago 1 9 7 8 - 8 0 1 6 . 6* 1 9 8 1 - 8 2  1 2 . 7 * 
Brookings - Minn e apo l i s  1 9 7 8 - 8 0  1 1 . 2* 1 9 8 1 - 8 2 9 .  91( 
S ioux F a l l s  - Gu l f  1 9 7 8 - 8 0 2 7 . 7 * 1 9 8 1 - 8 2  1 5  . 1"( 
S io ux F a l l s  - P or t l an d  1 9 7 8 - 8 0  1 6 . 2* 1 9 8 1 - 8 2  1 4 . 4* 
S io ux F a l l s  - Ch i cago 1 9 7 8 - 8 0 2 0 . 0* 1 9 8 1 - 8 2  1 5 . 7 *  
S ioux F a l l s -Minneapo l i s  1 9 7 8 - 8 0 1 6 . 1 * 1 9 8 1 - 8 2  1 3 . 1* 
a/ 
-* me ans s l o p e  co e f f i c i en t s  ar e s i gn i f i c an t l y  d i f f e r en t  fr om one a t  the 9 5  p er c en t  l eve l . 
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b e c ame mo r e  r e f l ect ive of t r ans f e r  cos t s . The p r em i s e t hat  t he South 
Dako t a  cas h corn marke t s  b e c ame mor e  int egr ated into the nat iona l and 
int e rnat iona l c o rn m a rket s is s uppor t ed by the  dat a . The S outh Dako t a  
c a s h  c o r n  e l evat o r s  app e a r ed to  have imp roved in t h ei r  ab i l ity t o  
a rb it r age between market s . How f a s t  t h i s  a rb it rage occu r r ed i s  
p a r t i a l ly r e f l e c t ed b y  the p r ice change ana lys i s  d i s cu s s ed in  t h e  next 
s ec t ion . 
OLS Regr e s s ion Ana lys i s  o f  D a i ly P r i�e Changes 
O rd inary L e a s t  Squar e s  ( OLS ) regres s ion ana lys i s  was  us ed to  
test  the r es pons ivenes s o f  the South Dakot a c a s h  corn market s  to d a i l y  
p r i c e  changes in  t h e  de s t inat ion market s . The Durb i n - Wa t s on s t at i s t i c s  
revea l ed a l ack o f  f i r s t  o rder  �utoco r r e l at ion in the p r i c e  change data , 
s o  the  GLS regre s s ion t e chni que was not requ i r ed fo r t h e  ana l ys i s  ( s ee 
Tab l e s  4F , 4G , and 4H ) . The dependent var i ab l e  was the d a i l y  p r i c e  
changes  f o r  t h e  South Dako t a  market and t h e  independent var i ab l e  was the 
da i l y  pr ice  changes  at the d e s t inat i on ma rket s . I f  the r e  was a one 
hund red p e r c ent ins tant aneous adj us tment · in t he cash co r n  market s , the 
s lope coe f f i c ient s wou l d  be  equa l to one . The exp e c t at ion was for the 
int e rcept t e rm t o  equa l zero . I f  there was no change in t he d es t inat ion 
p r i c e , the p r i c e s  in the South Dako t a  mark e t s  a l s o  wou l d  not change . 
I n  cas es  whe r e  t he s l ope co e f f i c i ent s are not equ a l  t o  one and 
the int e r cept s  a r e  equa l to z e ro , an a l t e rnat ive int e rp r e t at ion i s  
pos s ib l e . F o r  s lope coe f f ic ients g r e a t e r  t han one , t h e  S ou t h  D akot a 
p r i c e s  changed mo r e  t han the d e s t inat ion market s . For s l ope coe f f i ­
c ient s l e s s  than one but g r e at e r  t han zero , the loc a l  market ' s  p r i ce 
changes  are l e s s  than the de s t inat ion market ' s  p r ice  change . 
.. :r 
,..... Tab l e 4F . O r dinary Lea s t S q uar e s  ( OLS ) Regr e s s i on An a l y s i s  o f  Da i ly P r i c e  Chang e s
1
a t  
S e l e c t e d S ou t h  Dak o t a  a n d  D e s t i na t i on Mar ke t s  f o r  En t i r e  S tudy P e r i o d . �  
Durbin -
T ime Numb e r  o f  Wa t s on Adj us t ed 
OLS Equat i onQ/ F - T e s t£/ P er io d�/ Ob s ervat ions S t a t i s t ic R- Sgua red 
Mad = . 1 3 + . 2 7 Gul f  9 8 . 8* 1 9 8 1 - 8 2  500 2 . 3 4 . 1 6 
( . 1 1 ) ( . 0 3 ) 
Mad = . 1 5 + . 2 1 P or t  46 . 3* 1 9 8 1 - 8 2  5 0 0  2 . 3 7 . 0 8 
( . 1 2 ) ( . 0 3 ) 
Mad = . 1 1 + . 3 9 Ch i c  1 5 2 . 0* 1 9 8 1 - 8 2  500 2 . 00 . 2 3 
( . 1 1 ) ( . 0 3 ) 
Mad = . 1 1 + . 3 9 Mp l s  1 6 1 . 1* 1 9 8 1 - 8 2 5 0 0  2 . 0 8 . 24 
( . 1 1 ) ( . 0 3 ) 
B rook= . 1 2 + . 0 1 Gul f  . 3 1 9 7 8 - 8 2  1 24 2  2 . 2 8 . 00 
( . 1 0 ) ( . 0 2 ) 
B rook= . l 2 + . 0 8 P or t  9 . 8* 1 9 7 8 - 8 2  1 24 2  2 . 2 8 . 0 1 
( . 1 0 ) ( . 0 3 ) 
Brook= . 1 1 + . 09 Chi c  9 . 7* 1 9 7 8 - 8 2  1 2 4 2  2 . 2 4 . 0 1 
( . 1 0 ) ( . 0 3 ) 
Brook= . l l + . 1 1 Mp l s  1 4 . 7* 19 7 8 - 8 2  1 2 4 2  2 . 2 6 . 0 1 
( . 1 0 )  ( . 0 3 ) 
S F  = . 0 6 + . 3 7 Gu l f  5 5 8 . 4* 1 9 7 8 - 8 2  1 24 2  2 . 3 7 . 3 1 
( . 0 7 ) ( . 0 2 ) 
S F  = . 0 7 + . 3 7 P o r t 4 3 5 . 9* 1 9 7 8 - 8 2 1 24 2  2 . 40 . 2 6 
( . 0 7 ) ( . 0 2 ) 
S F  = . 0 5 + . 49 Chi c  7 8 8 . 8* 1 9 7 8 - 8 2 1 2 4 2  2 . 4 2 . 3 9 
( . 0 7 )  ( . 0 2 ) 
SF = . 0 5 + . 4 9 Mp l s  8 0 8 . 9* 1 9 7 8 - 8 2  1 2 4 2  2 . 4 3 . 3 9 
( . 0 6 ) ( . 0 2 ) 
a/ 
-Lo c a t i on abbrevi a t i o n s  us e d  in the t ab l e  ar e the fo l l owing : B r o ok = Brooking s , C h i c = 
C h i c ago , Mad = Mad i s on , Mp 1 s  = Mi nne apo l i s , P o r t = P or t l and , S F = S ioux Fa l l s . Regr e s s ion 
coe f f i c i en t s  ar e i n  t e rms o f  cen t s  per bush e l . 
b /  
-Numb e r s  i n  p ar en t h e s i s  ar e the s t andar d err o r  o f  the e s t ima t e  f o r  t h e  c o e f f i c i en t . 
c / 
-* i nd i c a t e s  t h e  e q ua t i on was s i gni f i c an t  a t  t h e  9 5  p er c e n t  l eve l . 
d / 
-Marke t ing y e ar s for c o r n  a r e  de f i n e d  a s  O c t o b er 1 t h rough S e p t emb er 3 0 . 
V"\ 
" Tab l e  4G . Ord inary Lea s t  Squa r e s  (OLS ) Regr e s s ion An a l y s i s  o f  Da i l y  Pr i c e Changes a t  
S e l e c t ed 7 outh Dako t a  and Des t inat ion Mark e t s  for t h e  P r e - Sub t e rminal and P r e - core P e r i ods . �  
Durbin -
T ime Numb er o f  Wa t s on Adj us t ed 
OLS Equat ion£/ F - Te s t£1 P e r iodQ/ Ob s e rva t ion s S t a t i s t i c  R- Square d 
Mad = . O S + . O S Gu l f  3 . 1 0 1 9 8 1  2 S O  2 . 0 2 . 0 1 
( . 1 0 ) ( . 0 3 ) 
Mad = - . O S + . 0 7 Por t 6 . 0* 1 9 8 1  2 S O 2 . 0 5 . 0 2 
( . 1 0 ) ( . 0 3 ) 
Mad = - . O S + . 0 7 Chi c  4 . 4* 1 9 8 1  2 S O 2 . 0 7 . 0 1 
( . 10 )  ( . 0 3 ) 
Mad = - . O S + . 0 8 Mp l s  6 . 2* 1 9 8 1  2 S O 2 . 3 0 . 0 2 
( . 1 0 ) ( . 0 3 ) 
Brook= . l O + . 0 2 Gul f  . 3  1 9 7 8 - 8 0  7 4 1 2 . 0 2 . 0 1 
( . 1 4 ) ( . 0 3 ) 
B rook= . l O + . 0 6 Por t 3 . 5  1 9 7 8 - 8 0  7 4 1  2 . 2 3 . 00 
( . 1 4 )  ( . 0 3 ) 
B rook = . 1 0  + . 0 7 Ch i c  4 . 0  1 9 7 8 - 8 0 7 4 1 2 . 0 6 . 00 
( . 1 4 ) ( . 04 ) 
Brook= . 1 0 + . 1 2 Mp l s  1 0 . 9  1 9 7 8 - 80 7 4 1  2 . 00 . 0 1 
( . 14 ) ( . 04 )  
SF = . 04 + . 3 9 Gu l f  3 7 6 . 1  1 9 7 8 - 8 0 7 4 1  2 . 3 9 . 34 
( . 0 9 ) ( . 0 2 ) 
S F  = . 0 3 + . 4 2 P o r t  3 S 1 . S* 1 9 7 8 - 8 0  7 41 2 . 2 3 . 3 2 
( . 0 9 ) ( . 0 2 ) 
S F  = . 04 + . S O C h i c  S l 6 . 3* 1 9 7 8 - 8 0 7 4 1 2 . 3 4 . 4 1 
( . 0 9 ) ( . 0 2 ) 
S F  = . 0 3 + . S O Mp l s  S l S . l *  1 9 7 8 - 8 0  7 4 1  2 . 3 7 . 4 1 
( . 0 9 ) ( . 0 2 ) 
a/ 
-Lo c a t i on abb revi at ions u s e d  in the t ab l e  ar e the fo l l owing : Brook = B rook ing s , Ch i c = ­
Chi cago , Mad - Mad i s on , Mp l s  = Minne apo l i s , Por t = P o r t l and , S F = S i oux Fa l l s , Regr e s s ion 
coe f f i c i en t s  are in t e rms o f  c en t s  p e r  bushe l . 
b / 
-Numb e r s  in parenthe s i s ar e the s t andar d error o f  the e s t ima t e  for the c o e f f i c i en t . 
c / 
-* Ind i c a t e s  the e q ua t ion was s ign i f i c ant at the 9 5  p e rc e n t  l eve l . 
d / 
-Market ing y e ar s  for corn ar e de fined a s  O c tober 1 through S e p t emb er 3 0 . 
-\..0 
� T ab l e  4H : O r d in ar y  Leas t S q u ar e s  (OLS ) Re gr e s s ion An a l y s i s  o f  Dai l y  P r i c e  Change s a t  
S o u t h  Dako t a  and D e s t i n a t i o n  Mar k e t s  f o r  t h e  S ub t ermina l and �o r e  P e r i o d s . a 
Durb in-
b Time Numb e r  Wat s on Adj us t ed GLS Equat i on-/ F - Te s t £1 P e r i o d�/ Ob s e rvat ions S ta t i s t i c  R - Sguar ed 
Mad = . 1 9 + . 4 2 Gul f 9 3 .  5* 1 9 8 2  2 4 9  2 . 0 5 . 2 7 
( . 2 0 ) ( . 04 ) 
Mad = . 3 1 + . 3 0 P or t  3 3 . 6* 1 9 8 2  249 1 . 5 5 . 1 2 
( . 2 1 ) ( . 0 5 ) 
Mad = . 04 + . 63 C h i c  1 7 9 . 9 '1r 1 9 8 2 2 4 9  2 . 0 2 . 4 1 
( . 1 8 ) ( . O S ) 
Had = . 1 6 + . 5 3 Mp l s  1 4 5 . 7* 1 9 8 2  2 49 2 . 0 9 . 3 7 
( . 1 8-) ( . 04 ) 
B rook= . 1 5 + . 0 1 Gul f  . 0 3 5  1 9 8 1 - 8 2  5 00 2 . 1 1 - . 00 
( . 1 6 )  ( . 0 4 ) 
B ro o k= . 1 4 + . 1 2 P o r t 7 . 8* 1 9 8 1 - 8 2  5 0 0  2 . 1 8 . 0 1 
( . 1 5 ) ( . 0 4 ) 
B ro o k= . 1 4 + . 1 2 Ch i c  6 . 7* 1 9 8 1 - 8 2  5 00 2 . 0 2 . 00 
( . 1 5 ) ( . O S )  
B rook= . 1 4 + . 08 Mp l s  3 . 8  1 9 8 1 - 8 2  5 0 0  2 . 0 0 . 0 1 
( . 1 6 )  ( . 04 ) 
S F  = . 1 0 + . 3 5 Gu l f  1 7 9 . 3* 1 9 8 1 - 8 2  5 00 2 . 2 0 . 2 6 
( . 1 1 ) ( . 0 3 )  
S F  = . 1 2 + . 3 0 Por t 9 8 . 1* 1 9 8 1 - 8 2  5 0 0  2 . 3 7 . 1 6 
( . 1 1 ) ( . 0 3 ) 
S F  = . 0 7 + . 4 7 Ch i c  2 6 7 . 0* 1 9 8 1 - 8 2  5 0 0  2 . 3 9 . 3 5 
( . 1 0 ) ( . 0 3 )  
S F  = . 0 7 + . 4 6 Mp l s  2 8 9 . 9 ·k 1 9 8 1 - 8 2  5 00 2 . 2 3 . 3 7 
a /  
�ocat ion abb revi a t ions u s e d  in t he t ab l e  ar e t h e  f o l l owing : Brook = B r o o k ing s , Ch i c = 
Ch i c ago , Mad = Mad i s on , Mp l s  = Minneapo l i s , P or t = P or t l and , SF = S i oux F a l l s . Regre s s io n  
c o e f f i c i en t s  ar e in t e rms o f  c en t s  p e r  b us h e l . 
b / 
-Numb e r s  in p a r en th e s i s  ar e t h e  s t andar d error o f  the e s t ima t e  for t h e  c o e f f i c i en t . 
c / 
-* indi c at e s  t h e  equa t i o n  was s igni f i ca n t  a t  t h e  9 5  p e r c e n t  l eve l . 
d / 
-Mar ke t ing year s for c o rn ar e de f i n e d  a s  O c t o b er 1 t hro ugh S ep t emb er 3 0 . 
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The Madi s on market imp roved in i t s  r e s pons iven e s s  t o  the 
de s t inat ion mark e t s  between the p r e - s ubt e rm ina l p e r iod and t h e  
s ubt e rm in a l  p e r iod . Th i s  was t h e  on ly market to  imp rove in i t s  
ins t ant aneous p r i c e  r es pons ivenes s .  The M ad i s on m a r k e t  was mos t  
r e spons ive t o  c a s h  m a rket p r ice  changes i n  M inneapo l is . The r e s pon ­
s iven es s  o f  the M ad i s on cash c o rn market t o  the C h ic ago c a s h  corn m arket 
p robab ly is  r e l at e d  to the us e o f  the C h i cago B o a r d  of T rade ' s futur e s  
cont r ac t s  i n  h edg ing act ivi t i es . The Mad i s on market c l ea r l y  was 
r e act ing fas t e r  t o  p r ice  changes  in the des t inat ion mark e t s  ( s ee Tab l es 
4F , 4G , 4H , and 4 1 ) . 
The B rook ings mark e t  demon s t rated a poor respons iven e s s  t o  
p r ice changes i n  t h e  d e s t inat ion market in both m a rket p e r iods . The 
adj us t ed R - s qu a r e s  and t h e  s l ope coe f f i c i en t s  e s s ent ia l l y  w e r e  z e ro f o r  
t h e  p r e - core p e r iod . Some impr ovement d id occur du r ing t he c o r e  pe r iod 
w i th higher c o r r e l at i ons  w it h  the  d e s t inat ion market s occur ing ( s ee 
Tab l es 4F , 4G and 4 H ) . Howev e r , the Chow t e s t  f o r  changes  i n  the OLS 
r egres s ions between p e r iods reve a l e d  no s ign i f i c an t  change s  ( s ee Tab l e  
4 1 ) . 
The S ioux F a l l s  market had e v idence o f  a d e c r e as e in p r i c e  
respons iven e s s  b etween t h e  p r e - co r e  and c o r e  p e r i ods  ( s e e  Tab l e s  4F , 4G , 
and 4H ) . Both the adj us t ed R - s quares  and s lope coe f f i c ient s  d e c l i n ed . 
Howeve r ,  the o n l y  s i gn i f i c an t  d e c l ine was f o r  the Port l and market ( s ee 
Tab l e  4 1 ) . Chap t e r  f ive  con t a ins a pos s ib l e r e as on f o r  the  cor re l at ion 
dec l ine w i th the Port l and m a rket . The Port l and market has d ec l ined 
s t eadi l y  in its c o r r e l at ion w i th the ne a rby futur es market dur ing the 
7 8  
Tab l e  4 I . Chow t e s t for S ign i f i c an t  D i f ferenc e s  B e tween the OLS 
Regre s s ions of the Two Market P er i o d s . 
S outh D ako t a  
Des t inat ion 
Market s  
Madi s on - Gul f  
Mad i s on - P or t l and 
Madi s on - Chi c ago 
Mad i s on - Minne apo l i s  
Bro o k in g s  - Gul f  
Brookings - Port l and 
Broo kings - Chi c ago 
Brooking s - Minn e ap o l i s  
S ioux F a l l s  - Gu l f  
S ioux F a l l  - P or t l and 
S ioux F a l l s  - Chi c ago 
S ioux F a l l s  - Minne ap o l i s  
a 
F - t e s t  
for 
C how T. e s t a 
2 3 . 5* 
7 . 3* 
46 . 0* 
2 7 . 4* 
0 . 1  
0 . 5  
0 . 3  
0 . 2  
0 . 9  
1 0 . 2  
. 3  
. 6  
Re s u l t  
Mo r e  Re s p ons ive 
Mor e Re s p ons ive 
Mor e Re s p ons ive 
Mor e Re s pons ive 
No Change 
No Chang e 
No Change 
No Ch ang e 
No Chang e 
Le s s  Re s p on s ive 
No Chang e 
No Change 
*T ime per iods were s i gn i f i c an t ly di f ferent a t  the 9 5% l eve l o f  
s i gn i f i c an c e . 
1 9 7 8  through 1 9 8 3  p e r iod . Th i s  r e s u l t  i s  d i s cus s ed in mor e  det a i l  in  
Chapt e r  f ive . 
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Two t - t es t s  w e re conducted on ' the OLS regres s ion coe f f i c i ents . 
The f i r s t  t - t e s t  was conducte d  to  t e s t  the nu l l  hypothe s i s  that the 
int ercept v a lue in the equat ions was s ign i f i c ant l y  d i f f e r ent f rom z e ro . 
The s e cond t - t e s t  was condu c t ed to  t e s t  the nu l l  hypothes is that the 
s lope coe f f ic i ents we re equ a l t o  one . The nu l l  hyp o thes i s  w a s  accep t ed 
f o r  a l l  the int e rcept t erms and r e j e c t ed for a l l t he s lope coe f f i c i ent s . 
The ev idence doe s  not suppor t  the cont ent ion o f  ins t antan ious p r i c e  
adj us tment between market s . P r ice changes in the South D akot a  cash co rn 
market s are l e s s  than the p r i ce changes in the des t inat ion market s . 
Conc lus ions 
The f i r s t  ob j e ct ive of e s t ab l i s hing the r e l a t ion s h ip between 
the South Dako t a  c a s h  corn market s and the des t inat ion market s was 
ac comp l i shed by regres s ing de s t inat i on pr ices  on South D ako t a  p r i c e s  and 
regres s ing the d a i ly p r i c e  changes o f  the des t inat ion market on the 
d a i ly  p r ice changes of the South D akot a market . The s e cond ob j ect ive 
was to ana lyze f o r  changes in the pr i c e  r e l at ionsh ips between the 
market s over the f ive year s . 
S eve r a l  imp o r t ant conc lus ions whe re ev ident in t he ana lys i s  o f  
the p r i c e  r e l a t ionships between the South D akot a cas h corn marke t s and 
the des t inat ion marke t s . The South D ako t a  cash corn marke t s  imp roved in 
gene r a l  p r i c ing r e s pons ivenes s ove r the durat ion o f  the s tudy , but the 
marke t s  have a r e l at ive ly weak respons e  to da i ly p r i c e  changes  in the 
d e s t inat ion marke t s . The e s t ab l i s hment of s ubt e rmina l s  us ing uni t  t r a in 
. so 
r at e s  co inc ided w i t h  t h e  imp r ovement in p r ice r e l at ions h ip s  between 
S outh D akot a  mark e t s  and des t inat ion market s . The Mad i s on e l evat o r  
became s ign i f i c ant l y  mo r e  p r ice r e spons ive a f t e r  t h e  u s e  o f  u n i t  t r a ins . 
Not a l l  o f  South Dako t a ' s cash corn marke t s  improved in 
r e s pons ivenes s to d a i l y  p r i c e  changes in the des t inat ion marke t s . The 
Mad i s on market imp r oved s igni f ic ant l y  in r e spons ivenes s t o  d a i l y  p r i c e  
change s o f  a l l  o f  t h e  des t inat ion market s , but the  S ioux F a l l s  and 
B rookings marke t s  f a i l ed to imp rove in pr ice r e s pons ivene s s . 
The r e spons ivenes s o f  thes e markets t o  change s in the  n earby 
futures marke t  w i l l b e  exam ine in the next chapt e r . A l s o , t h e  bas is  i s  
used t o  examine the  s p at i a l  p r i c ing p a t t e rn o f  t h e  co rn m arket s . 
81 
E N D N OTES 
1 .  S a r ahe l en R .  Thomps on & Reyne l d  P .  D ah l , The E conom i c  P e r fo rmance o f  
t h e  Q . � .  G r a in Expor t  I ndus t ry . Dep artment o f  Agr i cu l t u r e  and 
App l ied E conom ics , Techn i c l e  Bu l l et in Number 3 25 - 1 9 7 9 , Unive r s ity o f  
M inne s o t a , 1 9 7 9 . 
2 .  P e t e r  Kennedy , A Gu ide to  E conomet r ics . The M I T  P r es s , C amb r idge , 
Mas s achus et t s , 1 9 7 9 . 
3 .  P e t e r  Kennedy , � Gu ide to  E conome t r ics . The M I T  P r e s s , C amb r idge , 
Mas s achus et t s , 1 9 7 9 . 
4 .  Robert  S .  P indyck & Dan i e l L .  Rub in fe ld ,  E conomet r i c Mode l s  and 
E conome t r i c Forecas t s . McG r aw - H i l l  Book Comp any , New Yor k , New 
Yor k , S econd E d i t ion , 1 9 8 1 . 
CHAPTER F I VE 
PRICE RE LAT I ONSH I PS B ETWEEN SOUTH DAKOTA CASH CORN MARKET S  AND THE 
CHI CAGO B OARD OF TRADE CORN FUTURES MARKET 
I n t rodu c t ion 
C as h  co rn p r i c e  quo t at ions f r equent ly are bas ed d i r e c t l y  on the 
C h i c ago B o a r d  of  T r ade corn futures . E l evators  r e ce ive p r i c e  b ids in 
t e rms o f  cent s p e r  bushe l above o r  be low a s pe c i f ic futu r e s  cont r act . 
U s ua l ly ,  the bas i s  us ed in pr ice b ids equa l s  the c a s h  c o rn p r ice  at the 
de l ivery po int m inus the nearby fut u r e s  cont r act  p r i ce ( 1 ) . Fo r 
examp l e ,  s ay ing the S ioux F a l l s bas i s  is  " f i f ty - s even c e n t s  und e r " 
ind i ca t e s  t hat the S ioux F a l l s  cash corn p r ice i s  f i fty - s even cen t s  
l ow e r  t han the n e a r by fut u r e s  cont r ac t . A Port l and b a s i s  o f  " fo r t y ­
e ight cent s ove r " ind i c a t e s  the Port l and p r i c e  i s  f o rt y - e ight cent s 
h ighe r  than the n e arby futures  cont r act . 
Loca l cash co rn p r ices  a l s o are l inked t o  the fut u r e s  market s , 
becaus e e l evat o r s  mus t t r ans f e r  the p r ice r i s k  o f  the i r  g r a in invento ­
r i es t o  another party . The Chicago Board o f  Trade corn fut u r e s  con t ract 
r ep r e s en t s  one mechan i s m  by wh ich this p r i ce r is k  can b e  t r an s f e r r ed . 
The p r i c e  r is k  t r ans f e r  is  accomp l is hed through an e l ev a t o r ' s hedging 
act iv it ies . Fo r examp l e , a l o c a l e l evat or c an buy co rn f rom l o c a l 
p roduce r s  and s e l l  a corn futures cont ract  on the co rn futu r e s  ma rket . 
By t ak ing an o f f s e t t ing pos i t ion in the futures market , the e l evat o r  
p r o t e c t s  i t s e l f  f rom pos s ib l e  los s es due t o  pr ice dec r e as es . 
The s t at is t ic a l t e s t s  in t h i s  chap t e r  e s t imat ed how c l o s e l y  t h e  
s e l ec t ed cas h co rn market s  w e r e  corre l ated w ith t h e  c o r n  futures  market . 
The dai ly p r i ce changes o f  the cas h corn mark e t s  w e r e  c o r r e l at ed t o  the 
da i ly p r ic e  changes of the nearby futures cont r act . The s t r ength o f  the 
p r i c e  r e l a t ions h ip s  between the cash corn markets and the corn futures  
market was t e s t ed in the ana lys is . Whether o r  not  t h e  s t r ength of  this  
p r i ce re l at ions h i p  had increas ed or decre as ed du r ing the s tudy p e r iod 
was exam ined in this chapt er . 
The f in a l  s ect ion in t h is chapt e r  con t a ins an exam inat ion o f  the  
bas is  r e l at ions h ip between the s e l ected cash marke t s  dur ing the s tudy 
p e r iod . The bas is  r e l at i ons hip for each cash corn market was t e s t ed to  
det e rm ine whe ther the bas is  re l at ion s h ips s t rengthened , we akene d , or  
s t ayed the s ame re l at ive t o  other cash market s . A s t rengthened b a s i s  
re l a t ions h ip at a spec i f ic c a s h  market re l at ive to the  othe r  c a s h  
markets  imp l ie s  t h q t  t h e  market ' s c a s h  corn pr i ces have imp roved in that 
market r e l at ive t o  the cas h corn pr ices in other market s . 
Respons ivene s s  o f  C ash Market s to Da i ly P r ice Change s  in N e arby Fut u r es 
Cont r act s 
The dom inant corn futures  cont ract us ed for p r ic ing in t h e  c a s h  corn 
market s is  the ne a rby o r  the c l o s e s t  futures cont r act to  matur i ty . 
According to Le ath and Garc ia , the predict ive r e l i ab i l ity o f  t h e  c o rn 
futures ma rket imp rov e s  as  t he con t r act matu r i ty dat e is  app
roached ( 2 ) . 
I n other wo rds , the p r ice o f  the Decembe r  cont r act in
 Novembe r i s  
gener a l ly is  a bet t e r  e s t ima t e  o f  what t h e  cash p r i
ce a t  t h e  d e l ive ry 
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po int w i l l  b e  t h an the e s t ima t e  g iven by the D e c embe r  cont r act p r i c e  s ix 
months pr ior t o  matur i t y . C as h  market p r i ce s  o ft en a r e  r epor t ed as s o  
much under o r  over t h e  neares t futures con t ract pr i c e . A change in the 
nearby futures  p r i c e  wou l d  r e f l ect a change in the expected future cash 
p r i ce , s o  cur rent cash p r i ces t end to fo l l ow the p r i c e  changes of  the 
nearby futures cont ract . 
D a i ly  n earby futu r e s  p r ices  were co l l e ct ed for f iv e  y e a r s . The 
nearby futur e s  p r i c e s  w e r e  de f ined as b e ing the c los ing p r i ces  for the 
corn futures  cont ract c lo s e s t  t o  matur i ty . A f t e r  the l a s t  t r ad ing day 
o f  the month p r io r  to the de l ivery month the succeeding fut u r e s  
cont ract ' s c los ing p r i c e  rep l aced t h e  p rev ious cont r ac t ' s c los ing p r i ce . 
For examp l e , dur ing Augu s t  o f  1 9 7 9  the S ep t embe r 1 9 7 9  cont r act was u s ed 
unt i l  the l as t  t r ad ing day in Augus t .  On the f ir s t  t r ad in g  day in 
S ept embe r  the D ecemb e r  1 9 7 9  cont r act rep l aced t he S ept emb e r  cont r act . 
The futures p r i c e s  dur ing the de l ivery month were exc l uded f rom the 
ana lys is . The b ehav ior o f  the bas i s  dur ing the de l ive ry month i s  
e r r at ic becaus e de l ive ry c an be made dur ing t h e  mont h  ( 3 ) . 
Regr e s s ion o f  D a i ly P r i c e  Change o f  C a s h  Corn Marke t s  on D a i ly P r ice 
Change o f  the Nearby Fut u r e s  Cont ract 
The p r i ce r e s pons ivenes s  of the South D akota and the d e s t inat ion 
cash corn markets to da i ly p r ice changes in the corn futu r e s  market 
ind i c a t e s  the impo r t an c e  of the futures market ' s r o l e  i n  d e t e rm in ing 
da i ly cash p r i c e s . To det e rm ine the South D akot a  and d e s t i n at ion cash 
market ' s r e s pons ivene s s  to  nearby futures cont r a c t  p r i c e  changes 
o rd inary l e a s t  s qu a r e s  ( OLS ) reqres s ion ana lys i s  was us ed . 
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The dependent v a r i ab l e  in t h e  regres s ion mode l was  the da i ly p r ic e  
change in c a s h  market s  and t h e  independent var iab l e  w a s  t h e  d a i ly p r ice 
change in the ne arby futu res cont ract s . I f  cash p r i c e s  a r e  d i r ect ly 
p r i ced o f f  the futures  market , the s lope coe f fi c i ent wou l d  be exp e c t ed 
t o  equa l one . I f  t h e r e  i s  no change in the independent v a r i ab l e , the 
expec t a t ion wou l d  be f o r  no p r i c e  change in t h e  cash market p r i c e s . 
The re fo r e , the r eg re s s ion ' s int e rcept t erm s hou l d  not b e  s ign i f i c ant l y  
d i f fe r ent f rom zero . 
D a i ly  p r i c e  changes w e r e  ca l cu l at ed for t h e  s e l e c t ed c as h  markets 
and the n e arby futu r e s  cont ract s . Howeve r ,  one adj u s tment was made t o  
the dat a bas e us ed i n  the ana lys es . P r ice d i f feren ces b e tw e en the l a s t  
day o f  t h e  month p r io r  to  t h e  cont ract de l ivery month and t he f i r s t  day 
of the n ext month we r e  de l et ed , b ecaus e the s e  p r i c e  change s  w e r e  due 
part ia l ly  to the chang ing o f  the futures cont r act mont h . The s e  p r ice 
d i f f e rences we r e  obs e rved to  be as l arge as twenty - f ive cent s v e r s u s  t he 
t en cent l im i t  o f  da i ly p r i c e  changes at the C h i c ago Board o f  Trad e . 
B e c aus e the dat a d id not have ev idence o f  f i r s t  o r d e r  auto co rr e l at ion , 
exc lud ing t h e  l as t  day o f  the month pr ior to  the de l ive ry mont h  wou l d  
not adve r s e ly impact t h e  accur acy o f  the es t imat ion p rocedure . 
The c a s h  corn marke t s  t e s t ed for r e s pons ivene s s  w e r e  S ioux F a l l s , 
B rook ings , �I inne apo l is , the Gu l f ,  Po rt l and and Mad i s on . The p r i c e  
per iod us ed f o r  S ioux F a l l s , B rook ings , M inne apo l is , t h e  Gu l f ,  and 
Port l and was the p e r iod f rom Octob e r  1 ,  9 7 8  t h r ough S ept embe r 3 0 , 1 9 7 9 , 
and the p e r iod f rom October 1 .  1 9 8 2 through S ept emb e r  30 , 1 9 8 3 . The 
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f ir s t  and l as t  yea r s  o f  p r i c e  dat a w e r e  us ed to  gain a c l e a r  indicat ion 
o f  whe t h e r  the p r ic ing changes had o c curred in the s amp l e . 
Thr e e  o r d inary l ea s t  s quares r eg r e s s ions w e r e  e s t imat ed . One 
r eg res s ion was e s t imat ed for e ach of the two market ing p e r iods and one 
regr e s s i on e s t imated fo r a data s et , wher e  the d at a  f rom b o t h  p e r iods 
wer e  comb ined . The comb ined r e gr e s s ion equat i on was us ed a s  the  
r e s t r i c t ed mode l in  the Chow t es t . 
O rd inary Leas t Squ a r e s  Regr e s s ion E s t imat es 
The o r d inary l ea s t  s quares  regr e s s ions reve a l ed a s ign i f i cant p r ice  
r e l at i on s h ip between e ach cas h corn market  and the nea rby future s  market 
( s e e  Tab l e  S A ) . A Durb in -Wat s on t e s t  on the OLS regre s s ions s howed no 
s ign i f i cant s igns of autoco r r e l at ion . The d e s t inat ion c a s h  corn market s 
wer e  much mo r e  r e s pons ive t o  changes in the nea rby fut u r e s  m arket 
p r i c e s . The M inne apo l is , Gu l f , and C h i cago cash corn marke t s  a l l 
demons t r at ed a h i gh l eve l o f  r e s pons ivenes s  to da i ly p r i c e  c h anges in 
t he nearby fut u r e s  market w i th s l opes  not s ign i f i cant l y  d i f f e rent f rom 
one ( s ee  Tab l e  S B ) . Howeve r ,  a weaken ing o f  t h i s  r e l at ions h i p  was 
ev ident in the P o r t l and market w ith market p e r iod f ive be ing s ign i f i ­
c ant ly l e s s  t i ed t o  the n e a rby futures  than what i t  had been i n  market 
p e r iod one . An ana lys i s  o f  the three  market years betw e en t h e  two 
repor t ed r eve a l ed a s t e ady dec l ine in the h i gh l eve l o f  r e s pons ivene s s  
o f  t h e  P o r t l and marke t . A pos s ib l e  reason for t h i s  i s  t h e  f act  that 
Port l and has be come a maj o r  expor t  market w i th econom i c  fac t o r s  
a f f ec t ing t h e  market d i s t inct f rom de l ive ry po int s for t he C h i c ago Board 
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Tab l e  SA . Ordinary L e as t S quare s  ( OLS ) Re gr e s s i on o f  D a i ly P r i c e  Chang e s  
o f  C a s h  Co rn Mark e t s  o n  t he Dai ly Change o f  N e arby C orn Futur e s  
Mark e t  f o r  t h e  F i rs t , Las t , and a C omb ina t i on o f  the F ir s t  
and Las t Mark e t  Years for Each Marke t . �/ . 
T ime P er i o d  
( 1 9 7 8 - 1 9 7 9 ) 
( 1 9 8 2 - 1 9 8 3 )  
( comb ined )  
( 1 9 7 8 - 1 9 7 9 ) 
( 19 8 2 - 1 9 8 3 ) 
( comb ined ) 
( 19 7 8 - 1 9 7 9 ) 
( 1 9 8 2 - 1 9 8 3 )  
( c omb ine d )  
( 1 9 7 8 - 1 9 7 9 )  
( 1 9 8 2 - 1 9 8 3 )  
( comb ine d )  
( 1 9 7 8 - 1 9 7 9 ) 
( 1 9 8 2 - 1 9 8 3 )  
( comb ined )  
( 19 7 8 - 1 9 7 9 )  
( 1 9 8 2 - 1 9 8 3 )  
( c omb ine d )  
( 1 9 8 1 - 1 9 8 2 )  
( 1 9 8 2 - 1 9 8 3 )  
( comb ined) 
OLS Eguat i on12./ 
S . F . 
S . F . 
S . F . 
Brook . 
B rook . 
Brook . 
Mp l s . 
Mp l s . 
Mp l s . 
Gulf 
Gul f 
Gu l f  
P o r t . 
P o r t . 
P or t . 
Chi c . 
C h i c . 
Chi c . = 
Mad . =  
Mad . = 
Mad . = 
= . 0 7 + . 46 N . F .  
( . 1 2 )  ( . 0 4) 
= . 0 8 + . 6 3 N . F .  
( .  1 5 )  ( .  0 4) 
= . 0 9 + . 5 6 N . F .  
( . 1 0 )  ( . 0 3 )  
= . 0 3 + . 1 2 N . F .  
( . 2 4 )  ( . 0 7 )  
= . 2 8 + . 1 8 N . F .  
( . 2 7 )  ( . 0 8 )  
= . 1 6 + . 1 6 N . F .  
( . 1 8 )  ( . 0 5 )  
= . 0 8 + 1 . 0  N . F .  
( . 1 0 )  ( . 0 3 )  
= - . 0 1 + . 9 6 N . F .  
( . 1 5 )  ( . 0 4 )  
= . 0 3 + . 9 9 N . F .  
( . 0 9 )  ( . 0 3 )  
= . 2 4 + 1 . 0 5 N . F .  
( . 1 5 )  ( . 0 5 )  
= . 2 1 + . 9 3 N . F .  
( . 1 9 )  ( . 0 5 )  
= . 2 1 + . 9 8 N . F . 
( . 1 2 )  ( . 0 4 )  
= . 1 3 + . 9 5 N . F .  
( . 1 5 )  ( . 0 4 )  
= . 0 6 + . 5 7 N . F .  
( . 2 4 )  ( . 0 7 ) 
= . 0 6 + . 7 4 N . F .  
( . 1 5 )  ( . 0 4) 
= . 1 7 + . 9 7 N . F .  
( . 0 7 )  ( . 0 2 ) 
. 1 3 + . 8 6 N . F .  
( . 1 3 )  ( . 04 )  
. 1 4 + . 9 1 N . F .  
( . 0 7 )  ( . 0 2 ) 
- . 04 + . 1 1 N . F .  
( . 1 0 )  ( . 0 4) 
. 0 6 + . 6 9 N . F .  
( . 1 7 )  ( . 0 5 )  
. 1 6 + . 5 2 N . F .  
( . 1 0 )  ( . 0 3 )  
ur �n-
Number o f  1 wat s on Adj us t ed Ob s erva t ions · F - Te s t£ S t a t i s . R- Sguare 
2 3 6  
2 3 7  
4 7 3  
2 3 6 
2 3 7  
4 7 3  
2 3 6  
2 3 7  
4 7 3  
2 3 6  
2 3 7  
4 7 3  
2 3 6  
2 3 7  
4 7 3  
2 3 6  
2 3 7  
4 7 3 
2 3 8  
2 3 7  
4 7 5  
1 5 1 . 4* 
2 3 5 . 5* 
3 9 1 . 0* 
2 . 7  
6 . 1* 
9 . 3* 
1 1 6 1 . 3* 
5 2 9 . 0* 
14 3 1 .  2* 
5 1 2 . 4* 
2 9 4 . 3* 
7 5 0 . 2* 
4 2 2 . 4* 
7 1 . 1* 
3 0 1 . 3* 
2 0 1 0 . 8* 
5 9 3 . 8* 
1 8 2 6 . 1* 
6 . 0* 
2 1 4 . 6* 
2 3 3 . 0* 
2 . 1 3 
2 . 0 5 
2 . 0 7 
1 . 8 9 
1 . 7 8 
1. 8 2  
2 . 0 9 
2 . 0 3 
2 . 0 6 
2 . 1 2 
2 . 0 8 
2 . 0 9 
2 . 1 7 
2 . 0 2 
2 . 1 3 
2 . 0 2 
1 . 9 7 
2 . 0 5 
1 . 8 1 
2 . 0 4 
2 . 0 1 
. 3 9 
. s o 
. 4 5 
. 0 1 
. 0 2 
. 0 2 
. 8 3 
. 6 9 
. 7 5 
. 6 8 
. 5 5 
. 6 1 
. 6 4 
. 2 3 
. 3 9 
. 8 9 
. 7 1 
. 7 9 
. 0 2 
. 4 7  
. 3 2 
a -Abb revi a t ions us e d  in the t ab l e ar e the fo l lowing : Brook . = Broo kings , 
Chic . =  Chi cago , N . F .  = Near Future s ,  Mad . = Mad i s on ,  Mp l s . =  Minn e ap o l i s , 
P o r t . =  P or t l and , an d S . f .  = S ioux Fa l l s . 
b /  -
Numb e r s  in p arenthe s i s  are the s t andard error o f  the e s t imat e  o f  the 
c o e f fi c i ent s . 
c /  -* means c o e f fi c i ent i s  s igni f i c an t  at the 9 5% l eve l . 
co 
co 
Tab l e  5 B . Two Tai l e d  t - Te s t  to De t e rQine Wh e th e r  the OLS Regr e s s ion S l ope Coe f f i c ient Equa l ed 
One and In t e r c e p t  T7rm Equa l e d Zero Du r ing t he Two Mar k e t  P e r i o d s  for t he Spec i f i ed 
Cash Corn Ma rke t s . � 
t - Te s t for Probab i l i t y t - Te s t  for Probab i l i t y 
Marke t Market P e r i o d  H a=O of a '"" 0 H b = l  o f  b = 1 
S io ux Fal l s  O c t  19 78- 79  . 5 8 . 5 6 1 4 . 4** l e s s  than . 0 0 5  
S io ux Fal l s  Oc t 1 9 8 2 - 8 3  . 5 1 . 6 1 9 . 9 0** l e s s  than . 00 5  
Brookings Oc t 1 9 7 8 - 7 9  . 1 4 . 8 9 1 1 . 8 0** l e s s  than . 00 5  
Brook ings Oct 1 9 8 2 - 8 3  . 9 7 . 3 3 1 1 . 4 1 ** l e s s  t han . 0 0 5  
Minne apo l i s O c t  1 9 7 8 - 7 9  . 8 2 . 4 1 - . 7 6 . 46 
Minne apo l i s  O c t  1 9 8 2 - 8 3  - . 0 6 . 9 4 1 . 3 8* . 1 6 
Ch i c ago Oct 1 9 7 8 - 7 9  2 . 5 7 . 0 1 1 .  2 5  . 2 0 
Ch i c ago O c t  1 9 8 2 - 8 3  . 9 6 . 3 4 4 . 9 1 * l e s s  than . 00 5  
Gu l f  O c t  1 9 7 8 - 7 9  1 .  5 9  . 1 3 - 1 . 2 5 . 2 0 
Gu l f  Oc t 1 9 8 2 - 8 3  1 . 0 9  . 2 8 2 . 3 7 * . 0 2 
. Por t land O c t  1 9 7 8 - 7 9  . 9 0 . 3 7 1 .  0 3  . 3 2 
P or t l and O c t  1 9 8 2 - 8 3  . 1 2 . 9 0 6 .  9 61<* l e s s  than . 00 5  
Mad i s on O c t  1 9 8 1 - 8 2  - . 3 9 . 7 0 2 0 . 3 9*'\- l e s s  than . 00 5  
Mad i s on O c t  1 9 8 2 - 8 3 . 2 8 . 7 8 7 .  3 1*"'< l e s s  than . 0 0 5  
a 
-* me ans coe f f i c i en t  s i gni f i cant l y  from hyp o t he s i z e d  va lue at th e 9 5% l eve l . 
** means coefficient s ignificantly different from the hyp o the s i z ed value at the 99% level . 
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o f  Trade fut u r e s  cont r act s . The Por t l and market may b e  becom ing a 
s eparat e market w i th d is t inct e conom ic f ac t o r s  in f l uenc ing i t s  p r ice 
l eve l . Further ev idence o f  t h i s  w i l l b e  p r e s ent ed l at e r  i n  the chap t e r . 
A l l the regre s s ions for  t h e  des t inat ion market s  had int e rc e p t  t e rms 
wh ich were not s ign i f icant ly d i f f er ent f rom z e ro ( s e e  T ab l e  SB) . 
The South D akot a c a s h  corn market s  had a market p at t e rn ext r em e l y  
d i s t inct f rom t h e  des t inat ion markets and among t hems e l v e s . The 
int roduct ion o f  the uni t  t r·ain l oading f ac i l ity co inc i ded w it h  a maj o r  
change i n  t h e  p r i c e  r e s pons ivenes s  t o  p r i ce change s  in the n e arby 
futures market by t he Mad i s on a r e a  e l evat o r . F rom a s lope c oe f f i c i ent 
of . 1 1 and an adj us t ed R - s quare of . 0 2 for market p e r iod f o u r , the 
Mad i son area market changed its r e s pons ivenes s  to pr i c e  changes enough 
to have a s l ope coe f f ic i ent to . 6 9 and an R - s quare o f  . 6 9 .  The p r i c e  
r e spons ivenes s o f  the Mad i s on market w a s  h igher then the  p r ice 
res pons ivenes s  of  the Port l and market in the f i fth market p e r iod . 
The B rook ings and S ioux F a l l s  a r e a  cash corn marke t s  w e r e  not as 
r e s pons ive to p r i ce changes in the futures marke t as the d e s t in at ion 
markets mor e  c lo s e ly l inked to the C h i cago de l ive ry po int s . The S ioux 
F a l l s  c a s h  corn market ' s  d a i l y  p r ice  respons e to d a i l y  p r i c e  changes was 
s t ronge r in the f i fth market p e r iod then what i t  was in  the f i r s t  market 
per iod . Comp a r ing the s lope coe f f ic ients and adj us t ed R - s qu a r e s  o f  the  
S ioux F a l l s  market to  the des t inat ion marke t s  demons t r at es h ow much mo re 
respons ive des t inat ion market s were to  dai ly p r i c e  changes  t hen the 
S ioux F a l l s market . The B rookings area cash corn market demon s t r at ed a 
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s l ight imp rovem ent in r e s pons ivenes s  t o  the d a i l y  p r i c e  changes o f  the 
n e a rby corn fut u r e s  market . The l ow s lope coe f f ic i en t s and adj u s t ed 
R - s qu a r e s  o f  the B rookings a r e a  market demon s t r at ed t h a t  the da i ly p r ice 
changes of  t h e  B rookings area market w e r e  not r e l at ed t o  t h e  dai ly pr i c e  
changes o f  the n e a rby fut u r e s  market . 
Why was the B rook ings a r e a  e l evat o r  s o  unr espons ive t o  p r i c e  changes 
in the n e arby fut u r e s  r e l at ive to the other s e l ec t ed South D ako t a  cash 
corn market s ?  One pos s ib l e r e a s on was that  the e l ev at o r  h a s  a 
r e l at iv e l y  l ow vo l ume o f  s h ipp ing r e l at ive to  the o t h e r  S outh D ako t a  
marke t s  s tud ied , making i t  a l es s  aggre s s ive p r i c e  b i dde r . A s econd 
pos s ib l e  r e as on was that it was dependent on l oc a l feed s a l es , in other 
words buy ing co rn and r es e l l ing i t  as feed was an impo r t ant p a r t  of  the 
e l evator ' s bus ines s . Th i s  l oc a l  buy ing and s e l l ing of  c o rn i s  mo r e  
r e s pons ive t o  l oc a l  s upp l y  and demand condi t ions t h an a p r i c e  change at 
the n e a rby futur e s . A t h i rd r e a s on f o r  a poo r r e s pons ivene s s  i s  that 
the B rookings a r e a  market is a r e s idua l de l iv e r e r  o f  co r n  t o  othe r loca l 
e l evators . For  ins t anc e , i f  a nearby sub t e rm ina l needs corn f o r  a un i t  
t ra in the B rookings a r e a  market may res pond t o  t h e  pr i c e  change a t  the 
s ub t e rm in a l .  A f in a l r ea s on for the unr es pons ivenes s i s  t h a t  the  
B rookings a r e a  m a rket m ay have us ed an a l t e rnat ive form of  p r i c e  
p rot ect ion , s uch as t o  a r r ive cont ract s . 
Chow Tes t  f o r  S ign i f i c ance in C hange o f  Respons iven e s s 
A Chow t e s t  was u s e d  t o  t e s t  whether o r  not the change s  in t h e  
r e s pons iven e s s o f  t h e  p r i c e  changes i n  t he c a s h  corn market s  t o  t h e  
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p r i c e  changes of the nea rby corn futures market were s igni f i c ant . The 
Chow t e s t  u s e s  the e r ro r  s um of squares of the regre s s ions of e a ch of  
the two market years and the e r ror s um · o f  squares  of  the  r e g r e s s ion o f  
both o f  t h e  market y e a r s  comb ined to det e rm ined whether o r  n o t  a 
s i gni f i c ant change had occured in the p r ice r e spons ivenes s .  The nu l l  
hypothes i s  i s  that the p r ice  respons ivenes s for  the f i r s t  market year  
and the l as t  market year were equa l . 
The r e s u l t s  o f  the Chow t e s t  are p r e s ented in Tab l e  S C . The S ioux 
F a l l s , M ad i s on , and Port l and marke ts a l l  showed s igni f i cant changes in 
respons ivene s s  whi l e  the M inneapo l is , Gu l f ,  and B rook ings market s  s howed 
no s ign i f icant changes in res pons ivene s s . The S i oux F a l l s  c as h  co rn 
market was s ign i f i c ant l y  more respons ive to pr ice changes in  the n e a rby 
corn futu res market in the f i fth market year then in  the f i r s t  market 
year . Dur ing the t ime per iod between the f i r s t  and f i ft h  market years 
there were  s ign i f i c ant imp rovements in the rai l s e rv ice i n  t h e  S ioux 
Fa l l s area . The bu i l d ing o f  un it t r ain lo ad ing f ac i l i t ie s  and u s ing 
un i t  t r a in rates are pos s ib l e reasons for the s igni f ic ant imp rovement . 
The Mad i s on market improved s ign i f ic ant ly  in respons ivenes s between 
market year four and market year f ive . The opening o f  a un i t  t r a in 
f ac i l ity at the Mad i s on area e l evat o r  is a reason f o r  the s ign i f i cant 
imp rovement o f  r e s pons iven e s s  to pr ice changes of the n e a rby f ut u r e s . 
The Port l and ma rket was s ign i f i cant l y  l es s  res pons ive in marke t  year  
f ive than in market year  one . A pos s ib l e  r eas on for the change i n  
· o f  impo rtance o f  t he P o r t l and market as  res pons ivenes s is  the lnc reas e  
Tab l e 5 C . Chow T e s t  fo r Chang e s  in P r i c e  Re l a t ionship s B e twe en 
the S e l ec t ed Cash Marke t s  and the Ne arby Futur e s  
Contra c t . 
Marke t 
S ioux Fal l s  
B ro okings 
Mad i s on 
P or t l and 
Gul f  
Minneapo l i s  
C hi c ag o  
a 
Chow Te s t�/ 
4 . 8 8* 
0 . 46 
3 2 . 5 1* 
1 0 . 1 7* 
1 . 7 1 
0 . 8 3 
3 . 5 4* 
Re spons e Change 
Mor e  r e s pons ive 
No c hang e 
Mo r e  r e s p o n s ive 
L e s s  r e s pons ive 
No change 
No chan g e  
L e s s  r e s pons ive 
-* s i gn i f i c an c e  l eve l s  for chow t e s t equa led or exc e e d e d  9 5% .  
93 
an export market has made that market l e s s  r e s pons ive t o  the  nearby 
futures  market . Ano t h e r  p os s ib l e  r e as on for  the change i n  res pons ive ­
n e s s i s  the futures d e l ivery points are  in d i f fe r ent s p at ia l markets 
than the Port l and market . 
The l ack o f  s igni f i c ant change in r e s pons iven e s s o f  the  B rook ings 
e l evator may demon s t r at e  a market ing s t rat egy s im i l ar to that of other 
South D ako t a  l oca l e l evat o r s . The s e  e l evators s t ay in  a comp et it ive 
p r i ce range but do not adj u s t  the i r -p r ices  dai ly  in r e s pons e to p r i ce 
changes in the n e a r  futur e s . 
The l ack o f  a s ign i f i c ant change in res pons ivene s s  o f  t he Gu l f  and 
M inneapo l i s marke t s  ind i c a t e s  that changes in r e s pons iven e s s  to fut u r e s  
market d id n o t  o c c u r  i n  a l l  o f  t h e  markets as s o c i at ed w i th de l ive ry 
point market s . The l a ck o f  change in r e s pons iven e s s  in t he s e  maj o r  c a s h  
c o r n  market s , provides futh e r  ev idence that t h e  S ioux F a l l s and Mad i s on 
c a s h  corn marke t s  have becom e  mo re int ragrat ed into the n at i 9na l and 
inte rnat ion a l  corn marke t . 
I mp l icat ions for P roduc e r s  
C o rn p roduce rs i n  South D akota shou ld p a y  c los e r  a t t ent i on to the 
fut u r e s  market b e c aus e t he l o c a l c a s h  corn markets h av e  b ecome mo re 
r es pons ive to da i ly p r i c e  changes in t he n e a rby fut u r e s  m arket . The r e  
are  two bas ic  funct ion s  o f  the futures  market : e s t ab l i s hment o f  forw a rd 
p r i c e s  and gu idance fo r invent o ry dec i s ions dur ing and b e tween c rop 
years ( 4 ) . The mo re r e s pons ive the South Dakot a ma rket s  b ecome to the 
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n e a rby fut u r e s  market , the  mo r e  impor t ant the futures market w i l l  b ecome 
as  a gu ide for inven t o ry dec i s ions for South D akot a p rodu c er s . 
B as i s  Re l at ionsh ips Among C as h  Market s 
The s ho r t  run adj us t ment s i n  the i n  the cas h mark e t s  t o  chan g e s  i n  
the  nearby fut u r e s  cont r a c t  p r i c e s  was ana lyzed in the p r evious s ect ion . 
The next s ect ion con t a ins  an exam inat ion o f  the l on g e r  run b as i s  
adj us tment s . The fut u r e s  market p rov i des a bas e po int f o r  comp a r ing the 
p r i ce s  b etween the s e l ec t ed market s . Have any s p e c i f ic mark e t s  improved 
r e l at ive t o  the fut u r e s  m a rket or to other marke t s ?  Wh i ch d e s t i n at ion 
m arket s  do South D akot a c as h  corn marke t s  t end t o  fo l l ow mos t  c los e l y ?  
The d a i ly c los ing S ep t embe r  futur e s  cont ract p r i c e s  w e r e  co l l ec t ed 
for the f ive yea r  s tudy p e r iod . Fo r e ach c rop y e a r , t he c l os ing p r i c e s  
w e r e  co l l e cted f rom O c t ob e r  1 ,  to the exp i rat ion o f  the  futu r e s  
cont r act . Thes e  c �o s ing futur e s  pr i c e s  w e r e  s ubt racted f rom t h e  c l os ing 
p r ice  of e ach of the s e l ec t ed cash corn market s . to obt a in the bas i s . 
The S ep t emb e r  cont r act was cho s en becaus e the con t r act mos t  c l o s e l y  
f it s  t h e  market y e a r  f o r  corn . The market ing y e a r  fo r co rn l as t s  f rom 
October 1 ,  to S ep t embe r  3 0 . F ive comp l e t e  years o f  S ep t emb e r  bas i s  
cou l d  be c a l cu l at ed whi l e o t h e r  cont racts  wou l d  have h ad the p rob l em o f  
matur ing dur ing the m a r k e t  y e a r . For examp l e , the May 1 9 7 9  c on t r act 
wou l d  matur e  and wou ld be r ep l aced by the May 1 9 80 cont r act in May 1 9 7 9 . 
B e fo r e  the mat u r ity o f  the May 1 9 7 9  con t r act , the c rop y e a r  and May 
futures  con t r act  wou l d  be  bas ed on t he s ame p r i c e  i n f o rmat ion . A f t e r  
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t h e  matur ity dat e t h e  b as i s  informat ion wou l d  b e  f o r  t h e  1 9 7 9 - 1 9 8 0  c rop 
year . The l as t  t en days o f  S ept embe r  w e r e  de l et ed f rom the ana lys is t o  
e l iminat e the change o f  market ing year  e f fect o n  t h e  c a l cu l ated b as is .  
Ana lys i s  o f  Var i ance o f  S ept emb e r  Bas is  
The S ep t embe r  b as i s  was t es t ed for s ign i f i c ance o f  the b as is  
var i ab l ity due t o  market year , month , and day of  the week e f fe c t s  at  
e ach of  the markets . The exp e c t at i on was for the bas i s  o f  the S outh 
D akot a  cash corn market s  to have imp roved re l at ive to the b a s i s  o f  the 
other cash corn marke t s . Th i s  expect at ion was based on the improved 
t ranspor t at ion sys t ems in the s t at e  and at the spec i f i c  S outh D ako t a  
c a s h  corn market s . The bas is  wou l d  b e  exp e c t ed t o  n a r row as the 
de l ivery month appro ached , according to the theory of t he c a r ry ing 
charge ( 5 ) . The e f f ect o f  the day o f  the week was t es t ed be caus e 
p rev ious res e ar ch found s ign i f ic ant d i f f e r ences in the bas i s  bas ed on 
day of the week ( 6 ) . 
The market ye ar and month e f f e c t s  were found t o  b e  s igni f i c ant in 
the ana lys i s  of v a r i an c e  of the S ept ember  bas is , wh i l e day of t h e  week 
was found to be  nons i gn i f i c ant ( s e e  Tab l e  S D ) . A l l o f  the s e l ec t ed 
market s  had the s am e  r e s u l t s . 
A l l o f  the ana lys i s  o f  v a r i ance equat ions for the S ept embe r bas i s  
w e r e  s ign i f icant . The R - s quare for e ach equat ion demon s t r at ed the h igh 
p roport ion of the var i ab i l ity of the bas is exp l a ined by the market year , 
mon t h , and day o f  the week v a r i ab l es comb ined . 
Tab l e 5D . Mo del and Resu l t s of Ana lys i s  o f  Var i an c e  of S ep t emb er 
Bas i s  for S e l e c t Td Market s  Be tween O c t . 1 ,  1 9 7 8  and S ep t . 3 0 , 1 9 8 3 . �  
Numb er o f  F Tes t  for Mode l 
Market Obs ervations F Tes t  R- sguared Market Month 
Mad i s on 4 8 4  1 5 4 . 3* . 8 4 3 8 3 . 7 * 1 9 3 . 6w 
Sioux Fal l s  1 2 0 7  2 2 2 . 6* . 7 8 6 1 3 . 3* 1 6 1 . 4* 
B rook ing s 1 2 0 7  2 0 4 . 4* . 7 6 5 2 5 . 6* 1 6 1 . 8* 
Gu l f  1 2 0 7  1 1 6 . 2* . 6 5 2 00 . 0* 1 2 7 . 9* 
Chi cago 1 2 0 7  1 9 9 . 0* . 7 6 2 5 3 . 9* 2 5 1 .  4* 
P or t l and 1 2 0 7  2 1 5 . 9* . 7 7 4 6 6 . 1* 2 0 3 . 3 * 
Minneapo l i s  1 2 0 7  2 44 . 1 * . 8 0 445 . 6* 2 5 9 . 6* 
a 
-* s i gni f i c an c e  l eve l s  fo r t e s t s  equa l s  or exceeds 9 5% .  
Weekday 
0 . 1  
0 . 1  
0 . 3  
0 . 1 
0 . 1  
0 . 1  
0 . 1  
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Wh i l e the ana ly s is o f  v ar i an c e  eva luat es  whether t he me ans a r e  
d i f f er ent , t h i s  type o f  s t a t i s t i c a l ana lys is does n o t  t e l l  which means 
are s ign i f i c an t l y  d i f f e r en t  f rom e ach othe r . 
W a l l er - Dunc an t e s t  f o r  S ign i f icant D i f f erences in Market Ye ar and 
Month ly S ept emb e r  B as i s  Mean s  
A Wa l l e r - Duncan k - ra t i o  t - t e s t  w a s  us ed t o  det e rm ine wh i ch , i f  any , 
m e an s  w e r e  s ign i f i c an t l y  d i f f e r ent f rom other  m e ans ( 7 ) . The market 
year and month ly means were t e s t ed to  det e rm ine whether t he hypothes ized 
p at t e rn actua l ly occurred . W as the b as is  nar row e r  in South D ako t a  in 
the 1 9 8 2 - 1 9 8 3  market ing ye a r  than in the 1 9 7 8 - 1 9 7 9  market ing y e a r ?  
A l s o , did the b as i s  n a rrow as the de l iv e ry mont h  app roached? 
The Wa l l e r -Duncan t e s t  i s  a k - rat io t - t e s t  f o r  s ign i f i c ant d i f fe r ­
ence s  b e tween the annua l and month ly means . The Wa l le r - Dunc an t e s t  us es 
a t ype one v e r s us t yp e  two e r ro r  s e r ious n e s s  or e r ro r we i ght is us ed 
ins t ead of s ign i f i canc e  l eve l s . The means  w ith the s ame l e t t e r  a r e  not 
s ign i f i cant l y  d i f f e rent f r om e ach othe r , wh i l e the means  w i t h  d i f f e r ent 
l et t er s  are s igni f i c ant ly d i f f e r ent f rom each other . For examp l e  the 
1 9 7 8 - 1 9 7 9  and 1 9 8 0 - 1 9 8 1  annua l S ept ember bas i s  means  for B rooking s  wer e  
s hown t o  be not s ign i f icant ly d i f fe r ent b y  both hav ing t h e  l et t e r  C ( s ee 
Tab l e  S E ) . The 1 9 7 9 - 1 9 8 0  annua l S ept emb e r  bas is mean f o r  B rook ing was 
s ign i f icant ly d i f f e rent f r om both o f  the p r e v ious annu a l  mean s  by hav ing 
the l et t e r  D ins t e ad of the l e t t e r  C .  
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The W a l l e r - Dunc an t e s t  f o r  market year d i f fe rence s  i n  the  m e an s  o f  
the S ept emb e r  b a s i s  w e r e  conduct ed for  C h i c ago , Por t l and , t h e  Gu l f , 
M inneapo l i s ,  S ioux F a l l s , and B rookings , whi l e the Wa l l e r - Dunc an t e s t  
for  month l y  d i f fe r ence s  in t h e  S ept emb e r  bas is mean s  was  conducted for 
a l l  s even market s .  The annua l d i f fe rences  t e s t  for Mad i s on cou l d  not b e  
done becaus e t h r e e  s et o f  dat a are  r equi red to  do a W a l l e r - Dunc an te s t . 
Y e a r ly D i f fe rences in t he B as is 
The s t at is t i ca l  r e s u l t s  of the s ix Wa l l e r - Duncan t e s t s  for s ign i f i ­
c ant d i f f e rences i n  the  annua l means  o f  the Sept emb e r  b a s i s  a r e  i n  Tab l e  
S E . O f  the c a s h  m a rket s t e s ted , the 1 9 8 2 - 1 9 8 3  market y e a r  had t he 
n a rrowes t  S ep t emb e r  bas i s  and 1 9 7 9 - 1 9 8 0  market year h ad the w ide s t  
S eptemb e r  bas i s  i n  a l l  t h e  market s except C h icago . The P I K  p ro g r am 
resu l t ed in a maj o r  d r awdown in the corn inventor i e s  du r ing 1 9 8 2 - 1 9 8 3 . 
Th i s  p robab l y  con t r ibut ed to  the s t rong bas i s  dur ing the 1 9 8 2 - 1 9 8 3  
market year . The 1 9 7 9 - 1 9 8 0  p e r iod was the year o f  the C a r t e r  g r a in 
embargo , wh ich caus ed maj o r  d i s rupt ions in the export mark e t s and 
p rob ab ly had a ma j o r ro l e  in the w iden ing of the S ept embe r  b a s i s . For 
a l l s ix m a rkets the S ep t embe r  b as is w i dened s ign i f icant l y  f rom m arket 
year one to market year two . The S ep t embe r  bas i s  narrowed s ign i f i c ant ly 
f rom market year  two to  m a rket ye ar three for a l l of  the market s . The 
S ep t embe r  bas i s  nar rowed f o r  a l l  markets except the C h i c ago market 
dur ing market year t h r e e  and market year four . The C hi c ago S ep t embe r 
bas is w idened but not s ign i f icant ly . The S ept ember b as i s  n a rrowed 
s ign i f i cant ly for a l l  of  the market s  f rom market year four t o  m arket 
year f ive . 
Tab l e 5E : Me an S ep t emb er Bas i s  at S e l e c t e d So uth Dako t a  and D e s t in a t i on 
Marke t s  for Market ing Year s  1 9 7 8 - 1 9 8 2 . a 
Highe s t  to Lowe s t  Mean B a s i s  
S e l e c ted Mark e t s  H�ghe s t  Se cond Tfi�ra 
Brooking s : 
A .  
B .  
c .  
D .  
Mean 
Year 
Ob s erva t ions � 
Wal l er- Duncan 
S ioux Fal l s : 
A .  
B .  
c .  
D .  
Mean 
Year 
Ob s ervat ion s 
Wal l er- Dun c an 
Port l and : 
A .  · Mean 
B .  Year 
C .  Ob s erva t ions 
D .  Wal l er- Duncan 
Gul f : 
A .  
B .  
c .  
D .  
Mean 
Year 
Obs ervat ions 
Wal l er - Duncan 
Minneapo l i s : 
A .  
B .  
c .  
D .  
Mean 
Year 
Ob s erva t ions 
Wa l l er- Duncan 
Chic ago : 
A .  
B .  
c .  
D .  
Mean 
Year 
Ob s erva t ions 
Wa l l er- Dun c an 
- 4 7 . 0 2 
1 9 8 2  
2 42 
A 
- 3 9 . 8 6 
1 9 8 2  
2 4 2  
A 
7 0 . 6 4 
1 9 8 2  
2 4 2  
A 
1 9 . 5 7 
1 9 8 2  
2 4 2  
A 
- 1 3 . 9 7 
1 9 8 2  
2 4 2  
A 
- 1 . 3 4 
1 9 8 2  
2 4 2  
A 
- 6 2 . 5 9 
1 9 8 1  
2 4 3  
B 
- 5 9 . 1 7  
1 9 8 1  
2 4 3 
B 
5 5 . 2 4 
1 9 8 1  
2 4 3  
B 
1 3 . 1 4 
1 9 7 8  
2 4 3  
B 
- 3 4 . 8 9 
1 9 7 8  
2 4 3  
B 
- 1 1 . 0 7 
1 9 7 8  
2 4 3  
B 
- 7 6 . 8 1 
1 9 8 0  
2 4 1  
c 
- 7 0 . 4 3 
1 9 7 8  
2 4 3  
c 
4 0 . 5 1 
1 9 7 8  
2 4 3  
c 
- 0 . 4 8 
1 9 8 1  
2 4 3  
c 
- 3 6 . 3 5 
1 9 8 1  
2 4 3  
c 
- 1 8 . 0 1 
1 9 8 0  
2 4 1  
c 
Four th 
- 7 7 . 2 4 
1 97 8  
2 4 3 
c 
- 7 3 . 1 6 
1 9 8 0  
2 4 1  
D 
3 9 . 9 2 
1 9 8 0  
2 4 1  
c 
- 2 . 2 7  
1 9 8 0  
2 4 1  
D 
- 4 3 . 1 8 
1 9 8 0  
2 4 1 
D 
- 2 2 . 5 9 
1 9 7 9  
2 4 3  
D 
Lowe s t  
- 1 0 0 . 9 0 
1 9 7 9  
2 3 9  
D 
- 9 3 . 7 2 
1 9 7 9 
2 3 9  
E 
2 2 . 4 9 
1 9 7 9  
2 3 9  
D 
- 6 . 4 5 
1 9 7 9  
2 3 9  
E 
- 5 5 . 6 1 
1 9 7 9  
2 3 9  
E 
- 2 7 . 8 8 
1 9 8 1 
2 3 9  
E 
a 
-C orn marke t ing year s  are de f in e d  to b e  O c t o b er 1 thro ugh S ep t emb er 3 0 . 
b /  
-Means with the s ame l e  t er ar e no t s i gni fi can t ly d i f f erent . 
-- 9 9  
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The ave r age annu a l S ept embe r  bas i s  imp roved t h i r t y  cent s f o r  
B rook i ngs , thi rt y  cent s f o r  S ioux F a l l s , t h i rty c e n t s  f o r  P o r t l and , s ix 
c en t s  f o r  the Gu l f ,  twenty - on e  cents for M inneapo l is , and t en cents fo r 
C h i c ago f rom the 1 9 7 8 - 1 9 7 9  market year t o  t h e  1 9 8 2 - 8 3  market year  ( s ee 
Tab l e  SE ) . Thus , t h e  ave rage annua l S ept emb e r  bas i s  f o r  t h e  P o r t l and , 
S ioux F a l l s , and B rookings markets improved n ine , twenty , and twent y ­
f o u r  c en t s  mo r e  t han t h e  M inneapo l is , Ch i cago , and Gu l f  ave r age annu a l  
S ep t embe r  bas i s  b e tw e en market y e a r  o n e  and market y e a r  f iv e . 
The r e s u l t s  o f  the W a l l e r - Dunc an t e s t  on the s igni f i c an t  d i f f e rences 
between the annua l S ep t embe r  bas is me ans for e ach market demon s t r at ed a 
narrow ing o f  the S ept embe r bas i s  for a l l  o f  the marke t s  f rom the s econd 
market year  to t h e  f i ft h  m a rket year . The g r e at e s t  amount o f  n a r row ing 
occured in the P o r t l and , S ioux F a l l s , and B rookings marke t s  wh i l e l e s s e r  
but s t i l l  s ign i f i c ant n a rrow ing occured i n  t h e  Gu l f ,  C h i c ago , and 
M inneapo l is market s . 
G r aph ic a l  Ev idence 
C l e ar ev idence ex i s t ed t hat the South Dakot a cash co rn m a r ket s 
b en e f i t ed f rom the s t r engthening o f  the bas i s  at the P o r t l and cash corn 
m arket . The ave r age annua l Septembe r  bas i s  for P o r t l and , S ioux F a l l s , 
and B rookings imp roved twenty cents mor e  than the ave r age annua l 
S ept embe r  bas i s  for  C h i c ago , t en cen t s  mo r e  t h an t he ave r age annua l 
S ep t emb er bas i s  for M inneapo l i s , and twenty - four cen t s  mo r e  t h an t h e  
ave rage annua l S ep t embe r  b as i s  for the Gu l f  ( s ee  Tab l e  SE ) .  B es ides  t he 
s t r engthen ing o f  the bas i s  the r ank ing o f  the years i s  mo r e  cons i s t ant 
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betwe en the  S ioux F a l l s , B rook ings and Port l and m a rk e t s  t h an b e tw e en the 
S ioux F a l l s , B rook ings , M inneapo l is ,  Chicago and Gu l f  market s . Thi s  
f ind ing po ints t oward t h e  f ac t  that corn p roduc e r s  i n  South D akot a  
s hou l d  recogn i z e  t he Wes t  C o a s t  market a s  t he dominan t  d e s t inat ion corn 
market for South D ako t a . 
A g r aph i c a l  ana l y s i s  s hown on F igur es S A  and S B  p rov i d e s  add i t iona l 
s upport to t h i s  arguement . The change in the ave r age annua l Sept embe r  
bas is between y e a r s  was  comput ed f o r  e ach market . The aver ag e  annua l  
S ep � embe r  bas i s  for t h e  B rook ings and S ioux Fa l l s market s  i mp roved 
s igni f ic ant l y  r e l a� iv e  to the Gu l f  market and the p at t e rn o f  the ave r age 
annua l b as is  changes at B rookings and S ioux Fa l l s did not f o l l ow t he 
p at t e rn o f  ave r age annua l b a s is · changes at the Gu l f  market c lo s e ly .  The 
S ioux Fa l l s , B rook ings , and Po r� l and marke t s  demon s t r at ed a c l o s e r  
concur r ent ch ange i n  � h e  ave r age annua l S ep t embe r  b as i s .  The Port l and 
market appears  to  be  the dom in ant des t ina � i on ma rket in Sou t h  Dako t a . 
Month ly B a s is D i f f e r en c e s  
T h e  Wa l l e r - Duncan k - r a t io t - t e s t  was done for s ign i f i c ant d i f f e r ­
ences between t h e  mont h ly m e ans o f  the S ept emb e r  b as is  f o r  a l l s even 
market s . The t e s t  was u s e d  t o  det e rm ine wh ich mont h ly m e an s , i f  any , 
w e r e  s ign i f i c ant ly d i f f e r ent . The r es u l t s  o f  t h e  t es t  c an be  exam ined 
to det e rm ine whe t h e r  or no� the expected nar row ing of the S ep t emb e r  
bas is occurred . The r e s u l t s  o f  t h e  Wa l l e r - Duncan t e s t  f o r  s ign i f i cant 
d i f f e r en c e s  between the month ly S ept ember  bas i s  m e ans are p r e s ent e d  in 
Tab l e  S F . 
Tab l e S F : Mean S ep t emb e r  C orn Bas i s  fo r a S p e c i f i e d  Mon th at S e l e c t e d  
S outh D ako t a  and D e s t inat i on Markets f o r  1 9 7 8  - 1 9 8 � /w i t h  Wal l er - Dun c an t T e s t f o r  D i f ferences B e tween Me an s . -
an �ng 
o f  
Mean Mon thly Mon thly 
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Monthly Mean Ob s er - Wa l l er Mean Ob s e r- \.Ja l l e r -
B as i s  B as i s  Month va t ion Duncan Bas i s  Mon th va t i on Dun can 
Brookin gs : Sioux Falls : 
F i r s t - 49 . 3 9 Jun 1 0 8  A - 44 . 4 6 Jun 1 0 8  A 
S e cond - 5 7 . 6 1 May 1 0 4  B - 5 0 . 6 0 Jul 1 0 6  B 
Third - 5 7 . 7 0 Aug 1 1 0  B - 5 2 . 1 2  May 1 0 4  B 
Four t h  - 5 8 . 0 3 Jul 1 0 6  B - 5 5 . 9 8 Aug 1 1 0  c 
F i fth - 5 8 . 5 5 S ep 6 6  B 5 7 . 2 8 S ep 6 6  c 
S ixth - 6 9 . 9 5 Apr 1 0 3  c - 64 . 7 8 Ap r 1 0 3  D 
S eventh - 7 3 . 3 4 Mar 1 1 1  D - 6 9 . 1 9 Mar 1 1 1  E 
E i ghth - 8 0 . 8 0 Feb 9 6  E - 7 5 . 9 1 Jan 1 0 1  F 
N inth - 8 3 . 3 7 J an 1 0 1  E - 7 6 . 6 2 Feb 9 6  F 
T enth - 8 6 . 2 0 D e c  1 0 3  F - 7 8 . 8 1 D e c  1 0 3  G 
E leventh - 9 7 . 3 6 Nov 9 4  G - 8 8 . 8 2 N ov 9 4  H 
Twe lh - 10 1 . 3 5 O c t  1 0 6  H - 9 2 . 5 1  O c t  1 0 6  I 
Por t land : Gulf :  
Fir s t  6 8 . 9 2 Jun 1 0 8  A 2 3 . 3 3 Aug 1 1 0  A 
S e cond 64 . 1 9 Jul 1 0 6  B 2 1 . 4 9 · July 1 0 6  B 
Th ird 6 3 . 43 Aug 1 1 0 B 1 6 . 9 6 S ep 6 6  c 
Four th 6 3 . 1 9 May 1 0 4  B 1 6 . 0 2 Jun 1 0 8  c 
F i fth 6 2 . 9 9 S ep 6 6  B 1 1 . 1 6 May 1 0 4  D 
S ixth 4 9 . 4 1 Apr 1 0 3  c 5 . 45 Mar 1 1 1  E 
S even th 44 . 5 1 Mar 1 1 1  D 4 . 4 1 Ap r 1 0 3  E 
E i ghth 3 3 . 9 8 J an 1 0 1  E - . 2 3 Jan 1 0 1  F 
N inth 3 1 . 1 8 Feb 9 6  F - 2 . 64 Feb 9 6  G 
Tenth 2 8 . 8 4 D e c  1 0 3  G - 6 . 0 3 D e c  1 0 3  H 
E l eventh 2 0 . 7 3 O c t  1 0 6  H - 1 1 . 9 8 Nov 9 4  I 
Twe l fth 1 8 . 9 3 Nov 94 I - 2 0 . 44 O c t  1 0 6  J 
Ch� c ago : M�nneapoll.s : 
F i r s t  1 .  2 1  Jul 1 0 6  A - 1 4 . 8 1  Jun 1 0 8  A 
S e cond 1 .  2 2  Aug 1 1 0  A - 1 7 . 2 4 Ju l 1 0 6  B 
Thi r d  1 . 1 4 Jun 1 0 8  A - 1 9 . 8 3 May 1 0 4  c 
Fourth - 2 . 1 5  S ep 6 6  B - 2 0 . 4 2 Aug 1 1 0  c 
F i ft h - 4 . 6 6  May 1 0 4  c - 2 2 . 47 S ep 6 6  D 
S ixth - 1 4 . 0 4  Ap r 1 0 3  D - 3 0 . 5 1 Ap r 1 0 3  E 
S even th - 14 . 9 4  Mar 1 1 1  D - 3 8 . 7 7 Mar 1 1 1  F 
E ighth - 2 5 . 20 F eb 9 6  E - 5 9 . 9 8 Jan 1 0 1  G 
N int h - 2 5 . 9 0 J an 1 0 1  E - 5 2 . 0 0 D e c  1 0 3  G 
T enth - 2 8 . 6 5 D e c  1 0 3  F - 5 2 . 0 9 Feb 9 6  G 
E leventh - 39 . 9 1  Nov 9 4  G - 5 7 . 5 3 Nov 94 H 
Twe l fth - 4 1 . 7 6 O c t  1 0 6  H - 6 3 . 3 1 O c t  1 0 6  I 
Mad� s o n (only 1981-1983) : 
Fi r s t  - 2 1 . 8 9 Jun 44 A 
S ec ond - 2 5 . 6 3 Jul 41 B 
Th i rd - 2 9 . 1 1 Aug 4 5  c 
Fourt h  - 2 9 . 2 9 May 4 1  c 
F i fth - 3 2 . 6 5  s e� 2 6  D 
S ixth - 4 2 . 4 9 Ap r 4 1  E 
S even t h - 49 . 7 4 Mar 2 6  F 
E ighth - 5 8 . 0 3 Feb 38 G 
Nint h - 6 6 . 7 9 D e c  4 3  H 
Tenth - 6 8 . 2 9 J an 41 H 
E l eventh - 84 . 5 5 Nov 3 8 I 
Twe l f t h  . - 9 5 . 6 6  O c t .  4 1  I 
a 
-Me ans w i t h  s ame l e t t er are not s igni f i c ant ly d i ffe rent . 
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Figure SA : Compar ison o f  Change in Average Annual S e p t emb er Bas is for  
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A s ign i f i c an t  s e as ona l patt e rn o f  the S ept emb e r  b a s i s  ex i s t ed for 
a l l  s even of the market s . I n  a l l  o f  t he market s , the w id es t  average 
mon t h l y  bas i s  was in the fa l l  months . The b as is n a r rowed between t he 
f a l l  and the s p r ing , r e ached i t s  n a rrowe s t  p o int in l at e  s p r ing t o  ear ly 
s umm e r , then w idened s l ight l y  unt i l  matur ity . The w iden ing of the 
S ept ember bas i s  a f t e r  t he ear l y  s ummer i s  the e f fect of the n ew c rop 
exp e ct at ions on the b as is .  B ec aus e of  the e f fect o f  the  n ew c rop on the 
S ept ember bas is  in l at e  s umme r , p roqucers p l anning to hedge t he i r  c o rn 
shou l d  not p l an on a nar row ing o f  the bas is dur ing the s umme r . 
C onc lus ions 
S eve r a l  s ign i f ic ant f ind ings w e r e  d i s cus s ed in this chapt e r . The 
South Dakot a c a s h  co rn markets  imp roved re l at ive to the d e s t inat ion 
mark e t s  in the ir  r e s pons ivenes s t o  d a i l y p r i c e  changes in the n e arby 
fut u r e s  cont r act s . The Port l and c a s h  corn market b e c ame s igni f ic ant ly 
l e s s  r e s pons ive to p r i c e  changes in t he nearby futu r e s  m a rket . U s ing 
ana lys is o f  v a r i ance , the var i at ion of the S ep t emb e r  bas i s  was found to 
be  s ign i f i c ant l y  due to  the month and market year  e f f e c t s  f o r  a l l  of t he 
market s , wh i l e  the d ay o f  the week e f fe ct was found t o  b e  ins i gn i f i c ant . 
The res u l t s  o f  the W a l l e r - Duncan t es t  on t he s ign i f i c an t  d i f f e rences 
b etween the annu a l S ep t embe r  bas i s  means for e ach m a rket demons t r a t e s  a 
n a rrow ing o f  t he S ept embe r bas i s  for a l l  o f  the markets f rom t h e  s econd 
market year to the f i f t h  ma rket year . The g reat e s t  amount o f  n a r r ow ing 
occu r r ed in the Port l and , S ioux F a l l s , and B rook ings market s , whi l e  
l e s s e r  but s t i l l  s ign i f ic ant n a r row ing occured in the Gu l f ,  C h i ca go , and 
l O £  
M inneapo l is market s .  T h e  r es u l t s  o f  t h e  Wa l l e r -Duncan t e s t  o n  the 
s ign i f i c ant d i f fe r ences  b e tw e en the month ly Septembe r bas i s  means 
d emons t r at ed a narr ow ing of the bas is f rom Octob e r  t h r ough s umme r , then 
a s l ight w iden ing unt i l  S ept ember for a s easona l pat t e rn f o r  each 
market . The r es u l t s  of the ana lys i s  in thi s  chap t e r  ind i c at e  that 
P o r t l and has b e come the dominant des t inat ion market for S outh Dakota 
corn . 
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CHAPTER S I X 
SUMMARY , CONC LUS I ONS AND NEEDS FOR FURTHER RE SEARCH 
I nt roduct ion 
The S outh D ako t a  c o rn markets were  r e s ea rched b e c aus e corn is 
the mos t  impor t an t  g r a in commodity p roduced in S outh D akot a .  The p r i c e  
r e l at ion s h ip s  b e tw ee n  s e l ec t e d  South Dako t a  cash co rn market s , t h e  
des t inat ion c a s h  c o r n  m arket s , and the co rn fut u r e s  m a rket w e r e  ana lyzed 
in t h is thes is . The inf o rmat i on ga ined f rom t h i s  r e s e ar ch w i l l  imp rove 
the unders t and ing o f  South D ako t a  cash co rn market s  and t h e i r  p r i c e  
r e l at ion s h ips w ith the d e s t inat ion and futures  market . I mp roved 
know l edge and i n f o rmat ion about the South Dako t a  cash co rn market ' s 
p r ic ing re l at ion s h i p s  w i l l  as s is t  p roduce r s , g r a in me r ch and is e r s , and 
pub l ic po l icy make r s  in t he i r  dec is ion mak ing . 
I n  the  l it e rature  r ev i ew the p r i c ing re l at ion sh ip s  between 
markets we r e  exam ined . The Gu l f  and the P ac i f i c No rt hw es t  market s  w e r e  
ident i f i ed as b e ing the t w o  maj or  export market s  for S o u t h  Dakot a ' s 
corn . The pr ic ing e f f ic i ency o f  loc a l  markets has b e en found t o  be 
in f luenced by the l eve l of compet it ion , the s peed and qua l ity of market 
know l edge , and the p r i c ing e f f i c iency of the futu res marke t . The 
p r evious s tudi e s  ident i f ied f ive factors that in f luence the b as i s .  
The s e  factors w e r e  t r an s p o rt at ion cos t s , s t o rage cos t s , end ing s to cks , 
int e r e s t  r a t e s , and t h e  l eve l o f  corn product ion . 
I n  chapt e r  t h r e e  the theory o f  s p at i a l  marke t s  and bas e po int 
p r i c ing were d i s cus s ed .  C a s h  corn market s , accord ing t o  the theo ry o f  
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s pat i a l  market s , w i l l  d i f f e r  in p r i c e  by the t r ans f e r  cos t s  between the 
market s . Th i s  r e s u l t  as s um e s  the marke t s  a r e  pure l y  comp e t i t ive . The 
theo ry o f  b a s e  p o int p r i c ing s ugges t s  t hat loca l c a s h  c o r n  m a rket s , t h at 
have two m a rket s  comp e t ing f o r  corn w i l l  b as e  i t s  p r i ce o f f  the  
d e s t inat ion market with t he h i ghe s t  net p r ice . Net p r i c e  equa l s  the 
d e s t inat ion p r i c e  minus t r ans f e r  cos t s . 
A l s o i n  chap t e r  three , the t radi t ion a l  b as i s  theory was 
comp a r ed t o  a non t r ad i t i on a l b as is theory . Acco rd ing t o  t h e  t rad it ion a l  
bas i s  theory , t h e  c a s h  corn marke t s  bas e t he i r  p r i c e s  o f f  o f  t h e  n e a rby 
futur e s . The bas is  at  thes e cash corn marke t s  i s  made up o f  " 
. c a r ry1ng 
charges " and t h e  t r an s p or t at ion cos t s  b etween the cas h market and the 
futu r e s  market de l ive ry po int . Thus , the bas i s  w i l l  n a r r ow t o  the 
t rans po r t at ion c o s t s  as  the futures cont ract matures . The nont radi -
t iona l bas i s  t h e o ry s ugges t s  that a loca l cas h  co rn market m ay not b a s e 
i t s  p r i c e  o f f  o f  the futures market de l ive ry po int s . I f  t h e  c a s h  co rn 
market i s  bas ing its p r i c e  on a de s t inat ion market s p at ia l l y ,d i s t inct 
f rom the futur e s  market d e l ivery po int s , the l o c a l c as h  corn market w i l l  
not r e s pond t o  p r ice changes in the nearby futur e s  market . As the 
futures  cont r act s n e a r  exp ir a t ion , the loca l bas i s  w i l l  n a r r ow t o  l e s s  
than the t rans p o r t at i on cos t s . 
Summary o f  Ana lys i s  
I n  chap t e r  f o u r  a GLS s t at i s t i c a l  an a lys is  w a s  u s e d  t o  
det e rm ine the p r i c e  r e l at ion s h ip s  between the S outh Dako t a  c as h  corn 
market s  and the d e s t inat ion c a s h  corn market s . The p r i ce d a t a w e r e  
div ided i n t o  two p e r iods t o  d e t e rm ine i f  s igni f icant chan g e s  in t he 
pr ice r e l at ions h ips had occur r ed between the per iods . 
The r e s u l t s  o f  the GLS r eg res s ion ana lys i s  ind i c a t ed that the 
South D akot a cash corn marke t s  improved s ign i f ic ant l y  i n  t h e i r  gene ra l 
p r i c ing r e s pons ivene s s . The South D ako t a  cash co rn p r i c e s  had a h igher 
cor r e l at ion t o  the  des t inat ion cash corn p r i c e s  in the s econd market 
per iod than in the f ir s t  market p e r iod . 
An OLS s t at i s t i c a l  ana lys i s  was us ed to  e s t ima t e  the corre l a ­
t ion b e tw e en da i ly p r ic e  changes i n  the South D ako t a  c a s h  c o rn market s 
and the des t inat ion c a s h  corn m a rket s .  Aga in , the p r i c e  d a t a  w e r e  
d iv ided i n t o  t w o  market ing p e r iods bas ed o n  t h e  t ime o f  the  r a i l s er v i c e 
imp rovement s .  The OLS r e gr e s s ions f o r  each p e r iod w e r e  compa r ed to 
e s t imat e whethe r the d a i ly change in p r ice r e l at ion s hips had changed . 
The on l y  Sout h D akot a c as h  corn market that had a s ign i f icant 
improvement in da i ly p r ice  change r e s pons ivene s s  for a l l  o f  the 
des t inat ion market s was the Mad i s on market . Des p it e  imp r ovemen t s  in the 
gene r a l p r i c ing r e s pons ivene s s ,  t he S ioux Fa l l s cash co rn market ' s  da i ly 
p r ice r e s pons ivenes s improved s ign i f icant ly on ly f o r  the P or t l and 
market . The B rook ings m a rket d i d  not imp rove s ign i f i cant l y  in d a i ly 
p r ice r e s pons iven e s s fo r any des t inat ion market . 
I n  chap t e r  f ive an OLS regr e s s ion p rocedure was u s ed t o  
ana lyze t h e  da i ly p r i ce change re l at ions h ips betw e en the c a s h  co rn 
market s  and the n e arby futu r e s  marke t . The regr e s s ion r es u l t s  for the 
f ir s t  and l as t  market i�g year were comp a r ed t o  det e rm in e  whe t h e r  a 
change in da i ly p r i c e  change r e s pons iven e s s  had occu r r ed . 
The South D akot a  cash corn marke t s  imp roved s ign i f i cant l y  in 
r e s pons ivene s s  to  da i l y  change s  in p r ice in t he n e a rby fut u r e s  m a rket . 
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The Port l and and C h i c ago market became s ign i f i c ant ly l e s s r e s pons ive t o  
p r i c e  changes in the nearby futures market and the M inneapo l is ,  and Gu l f  
market s d id not change s igni f i c ant l y  in respons ivenes s t o  the n e arby 
futures . 
The S ep t embe r  corn bas i s  fo r each cash corn market was 
ana l yzed us ing ana l ys i s  of var i ance . The mode l u s ed in  t h e  ana l y s i s  o f  
var i ance had m arket y e a r , month , and day o f  the week a s  i ndep endent 
var i ab l es . Wa l l e r - Duncan t e s t s  we re conduct ed to tes t f o r  s ign i f i c ant 
d i f f e r ences between the market year and mont h l y  means of the S ep t embe r 
corn b as i s . 
The r es u l t s  f rom the ana lys is o f  var iance p ro c edur e  ind i c a t ed 
that the v a r i ab i l ity o f  the S ept emb e r  bas i s  at a l l o f  the  market s was 
exp l a ined s ign i f i cant l y  by a mode l us ing market year , mon t h , and day o f  
the week a s  independent v a r i ab l e s . The ana l ys i s  o f  var i an c e  p rocedure 
e s � imat ed that  the market year and month var i ab l e s  w e r e  s ign i f i c ant and 
the day o f  the week w as ins ign i f icant in exp l a in ing the v a r i ab l it y  o f  
the S ep t emb e r  b a s i s  a t  e ach market . 
The r es u l t s  o f  the Wa l l e r -Dunc an t e s t  on s ign i f i cant d i f f e r ­
ences in annua l me ans ind i c at ed that the ave r age annua l  S e p t embe r  bas i s  
narrowed s igni f i cant l y  f o r  a l l  o f  �he ma rket s dur ing t h e  � ime o f  the 
s tudy . The re s u l t s  a l s o  ind i c a t ed that the average annua l  S ep t emb e r  
b as i s  imp rovement fo r t h e  Por t l and , S ioux Fa l l s , and B rook ings ma rk e t  
w a s  much h ighe r  than the imp rovement for t h e  M inne apo l i s , C h i c ago , and 
Gu l f  market s .  The r e s u l t s  o f  t he Wa l l e r -Duncan tes t on s igni f i c ant 
d i f f e r ences in mont h l y  mean s  ind i cat ed t hat a s im i l ar s ea s on a l pat t e rn 
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exi s t ed for a l l o f  the markets  t e s t ed . The S ep t emb e r  bas i s  was wides t 
in the fa l l ,  n a rrowed through the s p r ing and e a r l y  s umme r , p e aked about 
June , and w idened s l ight l y  unt i l  S ep tember .  
I mpl i c at ions of Res e a r ch 
Th i s  r e s e a r ch ind i c at ed that the imp rovement s in the r a i l 
s erv i ce in South Dako t a  inc l ud ing the bui l d ing o f  un i t  t r a in l o ad ing 
f ac i l it ie s , the rebu i l d ing of a core r a i l  s ys t em , and the ava i l ab i l ity 
of un it t r a in r a t e s  p robab ly have changed the p r i c ing r e l at ion s h ip s  
b etween the S outh D akot a c a s h  corn market s  and the des t inat ion cash corn 
market s . The des t inat ion cash corn marke t s  h ave become mo r e  acces s ab l e  
and the Port l and ma rket has become S outh D ako t a ' s dom inant de s t inat ion 
market . 
The South D akot a  and Port l and cash corn market s a l s o expe r i ­
enced a nar row ing o f  the bas is re l at ive t o  the other des t inat ion corn 
market s . Th i s  narrow ing o f  the bas i s  for South D ako t a and Port l and 
re l at ive to the other market s backs up the hypothes i s  that t he Port l and 
cas h co rn market is the dom inant des t inat ion market for South D ako t a . 
Hedgers in South D akot a mus t  b e  aware o f  the imp l i cat ions o f  t h i s  fact 
to South D akot a  bas i s  p at t e rns . 
D i f f e r ing l eve l s  o f  p r ice res pons ivenes s in the South D akota 
cash co rn market s  ind icated d i f ferences  in market ing s t r at e g i e s  among 
South Dako t a ' s c a s h  co rn m arket s . P roducers  s hou ld be awa r e  t hat not 
a l l l oca l markets  are equa l ly r e s pon s ive to p r ice changes in the n earby 
futures market or pr i c e  changes in the de s t inat ion marke t s . P roduc ers 
may then b e  ab l e  to  t ake advant age o f  the res pons ivenes s  o r  l ack o f  
res pons ivenes s o f  t h e  l oc a l  market t o  inc r e a s e  p ro f it s . 
lD 
Sugge s t i on s  f o r  Furt h e r  R e s earch 
Further r e s e ar ch i s  needed on the South D akot a c a s h  co rn 
markets  p r i ce re l at ions h ips . The pr ice  r e l at ions h ips of mo r e  South 
D ako t a  c a s h  co rn m a rk e t s  s hou l d  be exam ined . I n c r e as ing t h e  number o f  
mark e t s  wou l d  enab l e  t h e  exp l anat ion o f  how wide s p read t h e  imp rovements 
in p r ic ing r e l at i on s h ip are  among South Dakot a cash co rn market s . 
Exam inat ion o f  the p r i c e  re l at ion ships o f  the markets s e l e c t ed i n  t h i s  
thes is  s hou l d  b e  cont inued . Thi s  w�u l d  further t e s t  t h e  hypothe s i s that 
the d e s t inat i on cash corn market s have incr eas ed in acces s i b i l it y  to the 
Sout h Dako t a  cash corn marke t s . 
Ano t h e r  a r e a  o f  r e s earch wou l d  invo l ve the u s e  o f  actu a l  
t rans po r t at ion co s t  dat a t o  s pe c i f ic des t inat ion m a rk e t s  throughout the 
marke t ing y e a r . By u s ing t r an s po r t at ion cos t s  and actu a l p r i ce s , the 
des t inat ion market whi ch wou l d  be the bes t for each l oc a l market at 
v a r ious t imes of the y e a r  cou l d  be ident i f i ed .  
F in a l l y ,  the  r e s ear ch has po int ed t o  a maj o r  d i f f iou l ty o f  the 
cur r ent d i s cu s s ion of b as i s . B as i s  at marke t s  in f luenced by d i f f e rent 
s pat i a l  mark e t s  mus t be s tud ied . A f t e r  mo re r e s e a r ch , p e rh ap s  a b e t t e r  
theoret i c a l mode l f o r  the  South Dakot a bas is can b e  deve l oped . 
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